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Rates of developmental disability are on the rise in the United States. However, little is 
known about the accumulation of human capital by early adulthood among individuals with 
disabilities. This dissertation examines the association between having a developmental disability and 
six indicators of human capital: education attained, employment status, occupation type, subjective 
perception of socioeconomic status, income, and wage rate, using data from the National 
Longitudinal Study of Adolescent Health (Add Health). Add Health has followed a large, nationally 
representative sample of individuals in the U.S. with four in-home interviews from adolescence 
(Wave I) into young adulthood (Wave IV). 
In the first paper, I use multivariate methods to describe the associations between 
developmental disabilities and study outcomes using a sample of 13,040 Add Health participants who 
participated in Wave I and Wave IV. Nearly 11% of this sample presented with a physical or 
cognitive disability. Overall, respondents with disabilities reported worse outcomes when compared 
with their peers, but differences varied by type of disability.  Employment status was not significantly 
different between the groups with and without disabilities, an unexpected finding.  
Informed by the Social Cognitive Career Theory, the second paper investigates whether 
expectations/goals and depression, along with educational level and work experience during 
adolescence mediate the association between developmental disabilities and human capital 
accumulation in early adulthood.  I used a sample of 10,869 Add Health participants with valid Wave 
IV weights and no missing data on Waves I, III, and IV variables. Mediation analysis was performed 
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following Baron and Kenny method. Depression, education at Wave III, and adolescent experience 
were confirmed to be partial mediators of the main association between disabilities and human 
capital, with variations between the disability groups. Education at Wave III had the largest effects, 
while the association with depression and adolescent work was modest. Greater attention to the 
emotional, educational and vocational context during adolescence may help to enhance these 
adolescent experiences to improve young adult outcomes.  More broadly, this dissertation highlights 
the importance of considering multiple developmental experiences that may contribute to 
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CHAPTER 1: Introduction 
 
Human capital accumulation is a term mainly used by economists, and is not widespread 
among researchers in the field of Maternal and Child Health (MCH). However, the stock of skills 
gained through education and other learning experiences throughout a child’s development, and the 
potential increase in adult earnings stemming from education, undoubtedly improve health, and 
should be discussed more in our field. A better understanding of human capital accumulation could 
help MCH professionals, researchers, and policy makers to develop and evaluate policies intended to 
improve children’s future achievements. Understanding human capital accumulation for individuals 
with disabilities may be especially important. Disabilities that occur during the development process 
are known as developmental disabilities; they are the focus of this dissertation.1  
 Adolescence and the transition into adulthood are important stages of human development.2 
however adolescents and young adults with disabilities are the least studied age-groups among those 
with disabilities.3 This is an important gap because the needs of this population are similar to those of 
their peers without a disability: they need adequate education, job training, employment, and social 
inclusion. Unfortunately, these needs remain largely unmet.3 
Given the rising prevalence of disabilities in our society, it is increasingly important to 
understand the needs of this population. The World Health Organization estimated in 2010 that 15% 
of the world’s population (more than a billion people) lived with some kind of disability; in 1970 this 
estimate was 10%.4 The trend is not different in the United States.5-9 Recent estimates of the 
prevalence of developmental disabilities in the United States among children 3 to 17 years indicate 
that nearly 14% had a developmental disability in 2006-2008 – an increase of 17% from the last 
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estimate in 1997-1999.5 This increasing trend has direct implications on how the health, education, 
and social needs of this population will be addressed as these children transition to adulthood.  
The main source of information on the health of non-institutionalized civilians in the United 
Sates, including data on disabilities, is the National Health Interview Survey (NHIS), a cross-
sectional household interview survey. These data do not allow for the establishment of temporality 
between exposure and outcome, which limits our knowledge of how disabilities affect individuals 
over the life course.10 Other important sources of nationally representative disability information, 
such as the decennial census and supplementary surveys, as well as the Survey of Income and 
Program Participation (SIPP) and the Current Population Survey (CPS), are also limited by cross-
sectional study design (decennial census), lack of any real disability measure (CPS), and poor test-
retest reliability (SIPP).11 The current study aimed to better explore the temporal relationship between 
early life disability and human capital accumulation by young adulthood. Given the longitudinal 
design of the data set used here, it also offered the opportunity to investigate potential mediators 
linking disabilities and human capital accumulation in early adulthood. 
Finally, current research on disabilities is limited by lack of theory.12-14 An innovative aspect 
of this project is the use of theory. I used the Social Cognitive Career Theory (SCCT) to inform the 
description of pathways pursued by individuals with physical and cognitive impairments compared to 
individuals without disabilities in this sample. Measures present in the study data set represent key 
constructs in this theory. To the best of my knowledge, no study to date has described work patterns 
and expectations/goals among adolescents with disabilities, as well as their potential mediating role in 
early adult outcomes. 
 
Developmental disabilities 
There are several definitions for disabilities, but the World Health Organization’s is probably 
the most used currently: 
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Disability is an umbrella term, covering impairments, activity limitations, and 
participation restrictions. An impairment is a problem in body function or structure; 
an activity limitation is a difficulty encountered by an individual in executing a task 
or action; while a participation restriction is a problem experienced by an individual 
in involvement in life situations.15 
Under this term, for instance, children born with a condition such as cerebral palsy or Down 
syndrome, young people victimized by a car accident or by war, a middle age person afflicted by 
severe arthritis, or an elder person suffering from dementia would each be considered to have a 
disability.4 I am interested in discussing neurodevelopmental disabilities, or simply developmental 
disabilities, which are lasting conditions present at birth or developed before a person reaches age 22, 
as defined by the CDC.1,16  
Disabilities may significantly impact expected survival and necessitate frequent contact with 
medical providers and thus high health care costs. Decouflé and Autry reported a surprisingly high 
observed-to-expected mortality ratio of nearly 3 (30/10.1) among children and adolescents with 
disabilities.17 Costs associated with disabilities are high, including expenditures associated with 
special education, health care services, and supportive care.17 Affected children, when compared with 
children without disabilities, have 1.5 times more doctor visits, spend more days in the hospital (464 
vs. 55 days per 1,000), and have more visits with non- physician providers (3.0 vs. 0.6). They also 
experience higher health care related expenditures (US$2,669 vs. $676).18  
The relationship between disabilities and poverty is two-way: disability is both a cause and 
consequence of income poverty.19 Thus, not surprisingly, low income families are disproportionately 
affected.3,17  Data from 1997- 2008 indicate a nearly twofold higher prevalence of any developmental 
disability among children insured by Medicaid when compared to those insured by private insurance.5 
A partial explanation comes from the impact of having a child with disability on maternal 
employment. For instance, Black single mothers have an estimated 17% reduction in likelihood of 
employment.20 Individuals with disabilities are more likely to experience poverty in the United States 
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when compared to other developed countries.19 Unfortunately, the importance of disabilities in 
research about poverty worldwide is usually underrated.21 
The impact of disabilities on education is notorious. Children with disabilities, worldwide, are 
less like to start, stay, and finish school.4  In the United States, individuals with disabilities have twice 
the number of school-days lost, and a 2.5-fold increase in the risk of repeating a grade in school 
compared with non-affected children. Impacts vary by disability type; 47% of children with a learning 
disability, for instance, at some point have to repeat a grade, compared to 30.3% with cerebral palsy 
and 24.9% of children who have trouble hearing in both ears.18 The United Nations Convention on the 
Rights of Persons with Disabilities acknowledged that children and adults with disabilities have the 
right to participate in mainstream education systems, receiving adequate support when necessary.4 As 
discussed in Paper 1, the effect of disabilities on educational achievement in young adulthood should 
be a concern for public health practitioners, since it is necessary to take action to improve educational 
outcomes for this population. 
Disabilities can reduce quality of life. Individuals with disabilities are at greater risk for 
depression and have lower expectations about their futures, especially if they come from low-income 
families.22 A recent study of children and adolescents with developmental disabilities found 
significantly higher rates of depression among groups with borderline (17%) and mild (28%) 
intellectual disability compared with individuals who have a disability but not intellectual 
impairment.16 Linkages are also seen among adults. An estimated 29.8% of adults with severe 
disabilities suffer from frequent depression, compared to 14.6% of adults with moderate disabilities 
and 4.2% of adults with no disabilities.23                                                                   
 
Human capital accumulation  
Economists noted several decades ago that people are as important for the wealth of their 
nations as nonhuman assets are. Hence, investing in humans to increase their “capabilities” is a 
straightforward idea when advocating for the improvement of people’s health.24 Disabilities have 
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adverse effects on human capital accumulation, including education, which impact employment 
opportunities and social status. Human capital investment refers to any expenditure that helps 
individuals to improve their skills, knowledge, or any other non-material assets.25 Schultz (p. 1) offers 
some examples of investment in human capital: 
Direct expenditure on education, health, and internal migration to take advantage of 
better job opportunities are clear examples. Earnings foregone by mature students 
attending school and by workers acquiring on-the-job training are equally clear 
examples. (…) In these and similar ways the quality of human effort can be greatly 
improved and its productivity enhanced. I shall contend that such investment in 
human capital accounts for most of the impressive rise in the real earnings per 
worker.26 
 Four main activities are of great importance for improving human capabilities: health related 
investments, on-the-job training, schooling, and migration due to job opportunities.26,27 I am not 
discussing the latter here. The importance of investments in health is, understandably, the most 
discussed in the field of MCH, while in economics health is probably the least studied aspect of 
human capital.28 The economic relationship between health and human capital could be drawn from 
the ‘Envelope theorem,’ as discussed by Bleakley (pp. 3 – 4): “This theorem implies that 
improvements in health affect income by making human capital more productive, but not via more 
investment. This means that lifetime income would rise because childhood health allows you learn 
faster and grow up stronger.”29 
 On-the job training refers to the process aiming to raise future productivity by teaching or 
improving workers’ skills while on the job. Such investment varies depending on the goal of the 
training and its type, which will drive the time and the amount of money devoted to the training 
initiative.27 These types of training initially reduce worker’s earnings to increase them later on (e.g., 
trainee programs), which explains why the curve representing the relationship between age and 
income is modified by training.26,27  
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School settings, such as elementary school, universities, and technical schools, are also places 
where one can gain knowledge. The gains from schooling are very similar to the ones discussed for 
on-the-job training.  For instance, during the school years a student may earn less than what he/she 
would earn if not in school. Investment in education usually does not bring immediate, but rather long 
term returns.27 Becker suggests, however, that able persons receive more education and other kinds of 
training than their disabled peers.27,30 Such associations between schooling and work experience 
instigated the aim to explore the mediational role of these factors during adolescence in the 
association between human capital accumulation and disabilities in the Add Health sample. 
 
Summary of prior research 
Although not conducted under the label of human capital accumulation, there is a significant 
corpus of studies on disability and its association with educational, vocational and economic 
outcomes.8,12-14,19,31-36 Nonetheless, there is still a significant gap in the knowledge of how to improve 
adult outcomes for individuals with disabilities.3,12  Previous research is characterized by the use of 
cross-sectional data that are not representative of the U.S. population, either because the sample is not 
intrinsically nationally representative or because it is restricted to individuals with more severe 
disabilities.  
In addition, there are few studies focusing on adolescents compared with studies including 
young children or the elderly. Further, the majority of the studies in the disability field fail to use the 
World Health’s Organization’s (WHO) framework recommended for classification of disabilities, 
limiting comparability across studies and applicability of research findings for decision makers.6,19 
Lastly, lack of theory for testing hypotheses about how observed relationships evolve is an issue in 
the studies reviewed. Better understanding of the factors that influence adult employment among 
individuals with disabilities could lead to higher work-force participation if adequate support were 




This dissertation uses regression models to describe the association between developmental 
disabilities and human capital accumulation. It also uses the Baron and Kenny framework to test 
whether variables included in the conceptual model mediate the studied relationship. It uses a 
nationally representative sample of U.S. adolescents followed into adulthood. The research questions 
are grouped in two different papers. Following the presentation of these papers there is an overall 
summary with conclusions regarding the importance of these findings for public health practice, as 
well as implications for future research on human capital accumulation among individuals with 
developmental disabilities. The research questions addressed are: 
Paper 1: How are physical and cognitive disabilities, measured in adolescence, associated 
with educational attainment, employment status, occupation, income, wage rate, and social 
status in young adulthood? Do young adults with physical disabilities have better outcomes 
when compared with individuals with cognitive disabilities?  
Paper 2: Are the associations between developmental disabilities and human capital 
accumulation outcomes in young adulthood mediated by expectations/goals, depression 
status, work experience, and educational attainment during adolescence?  
 
The increasing prevalence of disabilities highlights a public health need to comprehend key 
associations between developmental disabilities and human capital accumulation. A recent estimate 
has shown that expenditure on working-age individuals with disabilities increased between 2002 and 
2008, mainly due to increased costs for health care and income maintenance; in 2008 the estimated 
cost was an astounding $ 357 billion.37 However, these estimates do not distinguish between 
disabilities that occurred early in life versus those that occurred in adult life. Not enough data are 
available that a) describe the association between developmental disabilities and human capital 
accumulation in young adulthood and b) test the pathways through which such associations originate 
using adequate longitudinal, nationally representative data. 
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Research on disabilities needs more integration across disciplines to help the growing 
population of people with disabilities to live “independent, fulfilling, and productive lives.”6 To reach 
this goal basic clinical research to understand the causes and ways to prevent disabilities is not 
sufficient. Describing paths through which disabilities impact human capital accumulation could help 
policy makers to understand and better address the needs of this population. The increased federal 
expenditures related to disabilities have direct implications for policies and programs. It is important 
to increase expenditure on education and employment services. Nonetheless, investments in these 
areas have remained low or even declined since 2002.37 There is definitely a need for better programs 
to increase the opportunities available for working-age people with disabilities to enter the job 
market, as recommended by American with Disabilities Act.  Such investment could lead to a 
reduction in reliance on shrinking federal resources.37 The findings from this dissertation can inform 
the discussion about and multidisciplinary research into more adequate transition policies.  
  
 





Disabilities are prevalent health conditions that often impose a large burden on affected 
individuals, their families, and society. Disabilities, are either congenital or acquired after birth, and can 
be broadly classified as physical, sensory, and cognitive. An individual has a disability if he/she has a 
condition or impairment that interferes with one or more major life activities.3 The research described 
here will focus on developmental (early life) disabilities, including chronic conditions caused by physical 
and/or mental impairments occurring by age 22.1  
Several metrics, based on different classification systems, suggest that the prevalence of 
disabilities may be increasing. Data from the National Health Interview Survey reveal an increase in 
overall disability rates in the population from 11.7% in 1970 to 15% in 1994.9 In 2005, it was estimated 
that 18.7% of the population had a disability.38 The increasing trends in prevalence are similar across 
various age groups.5,7,9,38 For example, the percentage of adults 18-44 years old with disabilities increased 
from 8.8% in 1990 to 10.25% in 1994. Similarly, among children younger than 18, prevalence of 
disability increased from 4.2% to 5.6% among girls between 1970 and 1994 and from 5.6% to 7.9% 
among boys. The increasing prevalence of disabilities is partially explained by the aging of the American 
population and advances in medical treatment.4,6 Similarly, advances in neonatal and pediatric care have 
significantly improved the survival of infants at the greatest risk of developing a disability, such as very 
preterm and low birth weight children.6,8  
Disabilities can adversely affect human capital accumulation, defined here as acquiring 
knowledge, experience, and skills necessary to produce economic value.25 Education is a critical 
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component of human capital and a key determinant of economic performance; it also affects both long-
term socioeconomic status and quality of life.39 Children and adolescents with physical and cognitive 
disabilities typically have more limited access to formal education than their non-disabled peers.40  Also, 
individuals with disabilities have poorer employment opportunities reflected in lower paying jobs, lower 
occupational status, and higher unemployment rates.41 For example, in 2011 the rate of unemployment 
among people with disabilities was 15.6% compared to 9.3% among people without a disability.42 In 
addition, individuals with disabilities are at greater risk of experiencing poverty. It has been estimated that 
34% of adults with disabilities in the US live in households with annual incomes of $15,000 or less, 
compared to 12% of non-disabled peers.5  
 Adulthood is typically characterized by the achievement of specific milestones, such as 
completing one’s education, a full-time job, and marriage or childbearing.14 These milestones are directly 
related to human capital. The transition starts in the late teens and for the majority of cases may continue 
throughout the late twenties, or even early thirties.14,43 Transition into adulthood can be challenging for 
any adolescent, but for adolescents with disabilities and their families, this transition may be more 
difficult.8 A study using latent class analysis to compare young adults 18 – 26 years old with and without 
disabilities concluded that only 15%-25% of men and women with a disability fall into a class of single 
adults pursuing post-secondary education. Conversely, 70% of individuals without disabilities were 
assigned to this latent class. The majority of individuals with disabilities were single, living in their 
parents’ home, not in school or nor engaged in full-time employment (very dependent class, nearly 40% 
of respondents with disabilities); or were single, living at home, and working (roughly 35% of 
respondents with disabilities).14 
Better understanding of human capital accumulation of adults who have lived with disabilities – 
in many cases since birth or early childhood – is useful for identifying policies and early life interventions 
to improve the socioeconomic success of affected individuals.12  There is currently little knowledge about 
how to improve long-term wellbeing of individuals with developmental disabilities. Previous research on 
developmental disabilities has major limitations. First, adolescents and young adults are the least studied 
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age group for all types of disabilities, including cognitive disabilities, meaning that their needs are not 
fully understood nor well considered in educational programs and policies. Further, advocacy and 
employment initiatives tend to ignore them.3 Moreover, little is known about the impact of physical 
disabilities, particularly disabilities with which the individual has lived since early childhood, on the 
process of human capital accumulation. Studies using nationally representative longitudinal data to 
examine the transition of adolescents with disabilities to adulthood are few, and those that do exist have 
limitations
1
.  Such studies are critical to identify sensitive periods early in life and opportunities for 
optimally timed interventions to reduce barriers to a successful transition to adulthood.3,43,44  
Using nationally representative data from the National Longitudinal Study of Adolescent Health 
(Add Health), this paper examines how early life disabilities are associated with human capital 
accumulation in young adulthood, focusing on educational attainment, employment status, occupation, 
income, wage rate, and social status. We hypothesize that: (1) young adults with physical and cognitive 
disabilities will demonstrate lower education and economic achievements compared to individuals 
without disabilities; and (2) individuals with physical disabilities alone will perform better on these 




The National Longitudinal Study of Adolescent Health (Add Health) is a nationally representative 
sample of adolescents in grades 7 to 12 (12 to 19 years of age) in the 1994-5 school year. To date, four 
waves of in-home interviews have been completed. The main goal of Add Health is to explain the causes 
of adolescent health and health behavior with special emphasis on the effects of multiple contexts of 
adolescent life45 Add Health collected data through in-home and in-school self-administered 
                                                     
1 For instance, the aforementioned study using latent class analysis for two longitudinal data sets containing 
information on adolescents with disabilities – the National Education Longitudinal Study of 1988 (NELS) and the 
National Longitudinal Transition Study of Special Education Students, 1987-1991 (NLTS) – had key limitations. 
NLTS focused on students in special secondary education, and NELS targeted only students in eighth grade and 
excluded individuals with severe disabilities.  
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questionnaires completed by adolescents, as well as information from adolescents’ parents/guardians and 
school administrators. A sample of 80 high schools and 52 middle schools from the US was selected with 
unequal probability of selection. Incorporating systematic sampling methods and implicit stratification 
into the Add Health study design ensured this sample is representative of US schools with respect to 
region of country, urbanicity, school size, school type, and ethnicity.45 Adolescents were followed after 
baseline and studied at three other points in time (Waves II, III and IV), with the most recent round of in-
home interviews occurring in 2008, when the sample was 24 to 32 years of age. Add Health collected data 
from incarcerated individuals as well as non-institutionalized civilians, at Waves III and IV.46  
A total of 20,745 adolescents answered the in-depth home questionnaire at Wave I (1994-1995). 
At that time, Add Health over-sampled individuals with certain characteristics, including 957 individuals 
with physical disabilities. Collection of Wave II data occurred in 1996 and nearly 15,000 adolescents who 
participated in Wave I were interviewed again, approximately 89% of eligible cases. At Wave III (2001-
2002), a total of 15,197 respondents participated, representing nearly 77% of eligible participants at that 
time.  A total of 15,701 individuals participated in Wave IV (2008), which represented 80% of eligible 
participants at that Wave. We used information from in-home (Waves I and IV) and parent interviews for 
participants with valid Wave IV weights (n = 14,800). Figure 1 provides a detailed breakdown of the 
analytical sample construction. Respondents were excluded from final analysis if they were missing data 
for measures of disabilities (n = 757), outcomes (n = 694), and demographics (n = 256). Our sample of 
respondents presenting both cognitive and physical disabilities was very small (n = 53), precluding our 
ability to run analytical comparisons for this sample separately. We therefore excluded this group from 
analysis. Applying these exclusion criteria yielded a final sample size of 13,040. All Add Health study 
procedures were approved by the Institutional Review Board for the Protection of Human Subjects at the 
University of North Carolina at Chapel Hill.  Current analyses were deemed exempt from further review 
(Study # 12-1381). 
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Measures 
The data set used in this study adopted the World Health Organization framework for 
classification of health and disability: the International Classification of Functioning, Disability and 
Health (ICF)
2
.47 Such a framework has been recommended for research about disabilities to increase 
comparability across studies and improve applicability of research findings for decision makers.6,19 In the 
ICF disability is used as an umbrella term for physical and mental impairments, activity limitation and 
participation restrictions.6,47  We describe below the disability measures in detail. 
Developmental disabilities. Respondents were grouped into one of three categories depending on 
disability status at the Wave I interview: no disability (referent), physical disability only, and cognitive 
disability only. Physical disabilities were measured in terms of physical functional limitation and activity 
restriction.48 Details are available elsewhere.49 Cheng and Udry developed a Physical Disability Index 
(PDI) for the Add Health data based on a combination of parents’ and adolescents’ responses at Wave I. 
The PDI has four categories: nondisabled, minimally disabled, mildly disabled, and more severely 
disabled.49 For this study, we collapsed the three categories representing a physical disability (minimally, 
mildly, and more severely disabled) into one binary category due to very small cell sizes for some of 
these categories. Hence, we had a binary indicator for having a physical disability without cognitive 
disability.  Mental ability of individuals identified by the PDI as having a physical disability was not 
statistically different from the average scores observed for the nondisabled group.49 
Cognitive disability was measured in Add Health at Waves I and III using the Add Health Picture 
Vocabulary Test (AHPVT), a condensed version of the revised Peabody Picture Vocabulary Test 
(PPVT).50 The PPVT correlates moderately with intelligence tests, such as the Stanford-Binet Intelligence 
scale (r = 0.72) and the Weschler Intelligence Scale for Children – WISC (r = 0.72).50 It is an instrument 
validated to measure receptive vocabulary for standard American English for individuals in the age range 
of 2.6 to 90+ years.50 Raw scores obtained by the Add Health version are highly correlated (0.96) with 
                                                     
2 The International Classification of Impairments, Disabilities, and Handicaps (ICIDH) was the framework 
used by Add Health. It was updated in 2001 and renamed as the International Classification of Functioning, 
Disability and Health (ICF). 
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scores generated by the original PPVT.51 Hence, lacking measures of intelligence, we used AHPVT 
scores as a proxy for cognitive ability, consistent with previous studies.51-53  Test scores are age-
standardized to a mean of 100 and a standard deviation of 15, as in the PPVT. Cut points are parallel to 
those used in intelligent quotient classification strategies.54 
Using Wave I AHPVT scores, respondents were initially assembled in five categories: below 70 
(extremely low), 70-79 (borderline), 80-89 (low average), 90-109 (average) and 110 and above (high 
average, superior, and very superior).54 The cognitive disability group includes individuals with scores 
below 80, the “extremely low” and “borderline” groups. For the same reason described for the physical 
disability measure, we group the two cognitive disability categories into one disability category and the 
other two groups in a non-disabled category. Thus, we have a binary 0/1 indicator for having a cognitive 
disability without physical disability.  It is important to note that the “cognitively disabled” definition in 
this study refers to adolescents with low scores on this particular test of oral vocabulary. As 
acknowledged by Haydon and collaborators, language skills influence test performance.52 The present 
paper follows the same strategy used by these authors to minimize this measurement bias by controlling 
for recent immigration status and language of survey administration.  
Young adult outcomes. All outcome variables were taken from Wave IV, when respondents were 
ages 24-32 years. Educational attainment is the highest level of education reported by respondents. 
Education is represented by an ordinal variable with four categories: for “less than high school,” “high 
school graduate,” “some education beyond high school,” and “college graduate or higher degree.”55  Five 
measures of socioeconomic performance were used: employment status, annual earned income, wage 
rate, occupation, and subjective perception of own socioeconomic status.  
Employment status was a dichotomous indicator for working at least 10 hours per week. Annual 
earned income was measured as a continuous variable for all pretax earnings in the previous year
3
. In the 
few cases where respondents answered “Don’t know,” a follow-up question requested individuals to 
                                                     
3 They answered the question “Now think about your personal earnings. In {year}, how much income did you 
receive from personal earnings before taxes, that is, wages or salaries, including tips, bonuses, and overtime pay, and 
income from self-employment?” This question referred to the year before the interview. 
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select an income range that reflected the best estimate. In order to treat all available responses as 
continuous, the midpoints of the ten possible income ranges were used in these cases. Also for those 
respondents working at the time of the Wave IV interview, the wage rate was computed
4
.  
Current or most recent occupation was coded according to a variation of the Standard 
Occupational Classification and Coding Structure (SOC), the framework used by Add Health to classify 
occupation.56 Occupations in the SOC fall into 23 major groups and are grouped together according to 
similar job duties, and in some cases skills, education, and/or training. We planned to adopt the 
classification by Kirchhoff and collaborators57, which is based on the SOC. They excluded military 
occupations due to potential differences in skill requirements to be admitted into a military career, which 
tends to exclude individuals with disabilities. They created three categories: ‘‘Professional/Managerial’’ 
(which includes 10 SOC groups), ‘‘Service/Blue Collar Non-Physical,” (derived from 12 SOC groups) 
and ‘‘Service/Blue Collar Physical” (derived from the same 12 SOC groups of the previous category). 
Add Health also asked participants to describe the level of physical activity required to perform their jobs. 
However, there was a large amount of missing data (n=2,447) for this question due to a planned skip in 
the questionnaire. Thus,  following the same rationale as Kirchhoff et al., but not using the sub-
classification of physical or non-physical, we classified respondents into two categories, represented by 
the binary variable ‘‘Professional/Managerial’’ (1) and ‘‘Service/Blue Collar” (0). 
Finally, subjective perception of own socioeconomic status (subjective SES) was measured by 
asking respondents to mark their SES level on a 10-step ladder
5
. This measure is based on the MacArthur 
scale of subjective social status, which is strongly linked to several SES domains (e.g., educational level, 
individual income, and occupation).58,59 The variable was recoded to have three categories (collapsing 
                                                     
4 Annual earnings were divided by 12 to represent monthly income. Wage rate was then computed by dividing the 
total monthly earnings by the total number of hours worked in a month. Respondents were asked “How many hours 
a week (do/did) you usually work at this job?” We multiplied the answer by 4.1 to obtain estimated hours per month 
worked. 
5 Participants were asked: “Think of this ladder as representing where people stand in the United States. At the top 
of the ladder (step 10) are the people who have the most money and education, and the most respected jobs. At the 
bottom of the ladder (step 1) are the people who have the least money and education, and the least respected jobs or 
no job. Where would you place yourself on this ladder? Pick the number for the step that shows where you think you 
stand at this time in your life, relative to other people in the United States.” 
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categories 1,2,3; 4,5,6; and 7,8,9,10) because categories 1,2, 8, 9, and 10 had small cell sizes when 
tabulated against the disability variable with three categories.  
Control variables. Covariates of interest are background variables that are both theoretically and 
empirically relevant to the outcomes in this study and may also influence disability risk. (14, 15, 17, 33) 
Age at Wave IV was measured in years and computed at the time of the interview. Gender is a 
dichotomous variable (0=male, 1=female). We created dummy variables for the categories of 
race/ethnicity, measured at Wave I (White, non-Hispanic; Black or African American, non-Hispanic; 
Hispanic, all races; and Others, with White as the reference category).60 Socioeconomic status of the 
respondent’s family of origin was based on highest level of education for either parent and was coded 
using the same categories as respondent education.55 Recent immigration status, measured at Wave I, was 
a dichotomous variable (0 = nonimmigrant or immigrated more than five years ago and 1 = immigrated 
within the last 5 years), as was language of survey administration (0 = non-English and 1 = English).52 
Family structure, also measured at Wave I, is represented by dummy variables equivalent to three 
categories (2 biological parents, 2 parents–1 or more not biological, and “other” family structure, with 2 
biological parents as the reference category).60  
Data analysis 
We first examined bivariate associations among disabilities, covariates, and 
educational/vocational outcomes. Pearson Chi-square test was used to compare frequency distributions 
and adjusted Wald tests were used to compare mean income and wage rate. Logistic regression was used 
to model dichotomous outcomes (employment status and occupation), controlling for the covariates 
described above. Subjective perception of socioeconomic status and education were analyzed as ordinal 
variables using ordinal logistic.61  Due to their positive skewed distribution (See figures 2 and 3), income 
and wage rate were examined using generalized linear models (glm), with a gamma family and log link. 
All models fit the data well. (See Appendix 1 and 2 for details) The data were analyzed using the software 
Stata 11.2 (College Station, TX) and survey commands were used to adjust for Add Health's complex 
survey design and to apply sampling weights to obtain national population estimates.  
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Results 
 
Characteristics of participants and bivariate associations with disability 
Among the 13,040 participants in the study sample 10.5% had some level of a developmental 
physical or cognitive disability. Nearly 5.5% of respondents were classified as having a physical disability 
only and 5% as having a cognitive disability only.  Table 1 presents sociodemographic characteristics of 
the study population.  Respondents in the analysis sample were between 24 and 33 years of age at Wave 
IV, with a mean age of 28.8 years (SE = 0.1). Half of respondents were male and almost 70% were non-
Hispanic White. Most parents had a high school diploma (~33%) or some education beyond high school 
(~29%). The majority of respondents grew up in a family with two biological parents (~ 56%). The 
breakdown by disability category is also shown on this table. 
The human capital measures of individuals with disabilities were different from those without 
disabilities (Table 2).  Overall bivariate tests indicate significant associations between disability status and 
all sociodemographic characteristics, except for age, and all human capital outcomes. When compared 
with individuals without disabilities, young adults with physical disabilities were less likely to: have a 
college degree or higher (33.2% vs. 23.8%); be currently employed (77.9% vs. 83.0%); work in a 
Managerial/ occupation (34.5% vs. 38.1%); and rank themselves at higher levels of the SES ladder
6 
(14.3% vs. 19.0%). Their mean annual working income and wage rate were lower than their non-disabled 
peers (37,798 vs. 39, 298 U.S. dollars, and 18.4 vs. 19.1 dollars/hour, respectively). Respondents with 
cognitive disabilities, compared to those without a disability, were less likely to: have a college degree or 
higher (11.7% vs. 33.2%); be currently employed (77.9% vs. 83.0%); work in a Managerial/ occupation 
(21.11% vs. 38.1%); or rank themselves at higher levels of the SES ladder (18.6% vs. 19.0%). Their mean 
annual working income and wage rate were lower than their non-disabled peers (27, 305 vs. 39, 298 U.S. 
dollars, and 13.4 vs. 19.1 dollars/hour, respectively).  
                                                     
6 Subjective perception of SES was significantly correlated with all other socioeconomic outcomes (p <.001): 
educational level attained (r = .33), employment status (r = .16), income (r= .25), and wage rate (r = .20). 
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Multivariate analysis 
Table 3 presents the results for multivariate models of education, employment status, occupation, 
and subjective SES; Table 4 reports the results for income and wage rate. As mentioned above, all models 
are adjusted for age, biological sex, race/ethnicity, highest parental education, family structure, language 
of survey administration, and recent immigration status. Adjusting for all covariates, young adults with 
disabilities fare significantly worse on most outcomes compared to respondents without disabilities.  
Physical disability. Respondents with physical disabilities had lower educational attainment 
levels (OR 0.69, 95% CI: 0.57-0.85) and ranked themselves in lower positions on the subjective SES 
ladder (OR=0.71, 95% CI: 0.57-0.88). However, respondents with a physical disability were not 
statistically different from the group without a disability on employment status, occupation type, average 
annual income, or wage rate.  
Cognitive disability. Compared to individuals without disabilities, young adults with a cognitive 
disability also had lower educational attainment (OR = 0.41, 95% CI: 0.33 – 0.52) and, when employed, 
were less likely to have a professional/managerial occupation (OR = 0.50, 95% CI: 0.39 – 0.64). Unlike 
respondents with a physical disability, respondents with a cognitive disability, when employed, earned 
US$10,419 less annually (95% CI: -14,954.79 – -5883.37) and US$ 5.38 hourly (95% CI: -7.64 – -3.12). 
Individuals with cognitive disabilities were not statistically different from those without a disability on 
employment status or subjective perception of socioeconomic status.   
 
Discussion 
We evaluated the association between having a developmental physical or cognitive disability 
and young adults’ achievements on education, employment, earned income, and subjective SES using a 
nationally representative sample of in-school adolescents in the 1994-95 school year.  We found that 
individuals with disabilities, especially those with cognitive disabilities, were disadvantaged when 
compared to their peers without a disability on these outcomes.   
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Both respondents with physical and cognitive disabilities had lower educational levels when 
compared with individuals without disabilities. It is well known that individuals with cognitive 
disabilities attain lower educational levels in adulthood.34 As previously observed in a study using 
longitudinal data14 individuals with any type of disability were less likely to achieve age appropriate 
education. Thus, our findings are consistent with similar cross-sectional and longitudinal studies, and also 
highlight that poor educational outcomes also affect individuals with physical disabilities.12,14  
Respondents with a physical disability also saw themselves as lower on the socioeconomic ladder.  In 
contrast, respondents with a cognitive disability were not different from those with no disability on the 
SES ladder, but were less likely to be in professional/managerial occupations, had lower mean incomes, 
and lower wage rates. 
Present findings for the cognitive disability group are consistent with those seen in other studies, 
and also indicate that when working, individuals with cognitive disabilities occupy low-paying jobs and 
low occupational status.12 Data from the 90’s indicate that the vast majority of workers with 
developmental disabilities ages 22 to 65 were more likely to be engaged in blue collar occupations.35 
Thus, our findings suggest no change in occupation type since that time. However, we find no differences 
related to cognitive disability in perception of socioeconomic status or employment status. We discuss 
subjective perception of socioeconomic status and employment status findings below. 
While almost all indicators of human capital at young adulthood were clearly worse for 
individuals with cognitive disabilities, respondents with physical disabilities had vocational and economic 
outcomes similar to those without a disability. Nonetheless, educational outcomes and subjective 
perception of own socioeconomic status were significantly worse for young adults with physical 
disabilities when compared to their peers without a disability. Although it has been described that, overall, 
individuals with disabilities are underrepresented in the work force12 our findings suggest that individuals 
with physical disabilities should be considered separately, given that we did not observe significant 
differences in employment, occupation status, income, or wage rates between individuals with and 
without physical disabilities.  
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In contrast to other studies, neither disability group differed from the reference group in terms of 
employment status when other variables are controlled.12,14 In a post-hoc sensitivity analysis we observed 
that the predictors with strongest associations with employment status were family structure and parental 
education. The association between disability and employment is statistically significant when these 
controls are not included in the models.  Studies have shown how family of origin characteristics 
associated with poverty strongly predict economic outcomes later in life62, and our findings suggest that 
this is also true for individuals with disabilities.  
Specifically regarding income and wage rate findings, we suggest there may be two different 
mechanisms operating for the groups with disabilities. A study investigating labor market discrimination 
against women with disabilities concluded that functional limitations influence employment status, but 
not earnings.36 The authors speculated that those who are employed meet the requirements to be in the 
job. Thus, their limitations would not affect their productivity nor their earnings. This rationale seems to 
be applicable to individuals with physical disabilities of both genders in our sample, whose earnings were 
not significantly different from the reference group
7
. However, in our sample employed individuals with 
cognitive disabilities did earn significantly less than young adults without disabilities. Assuming they also 
meet job requirements, given their employment, our findings suggest that individuals with a cognitive 
disability may be more likely to be discriminated against because of their disability status. Hence, even 
when employed, they are not equally respected as those without a disability or with a physical disability. 
Study contribution. Our study brings the follow contributions to better understanding of the 
transition of individuals with disabilities to adult life: (1) educational outcomes, despite current policies, 
are worse for individuals with disabilities; and (2) differences in subjective perception of socioeconomic 
status suggest that, despite other positive outcomes, individuals with physical disabilities perceive 
themselves to be lower in status than similarly educated/employed individuals without disabilities.  In 
contrast, individuals with cognitive disabilities perceive no SES differences, suggesting that the needs of 
this group are different. Hence, groups with physical disabilities should be considered separately from 
                                                     
7 We did not test for an interaction with gender. 
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groups with cognitive disabilities. Our study shows that they are more similar to individuals without 
disabilities than are those with cognitive disabilities.  
Study implications. Individuals with physical disabilities must be studied separately from 
individuals with cognitive disabilities when assessing policy impact. Despite policies that have been in 
place for decades (such as the 1990’s Individuals with Disabilities Education Act – IDEA, and Americans 
with Disabilities Act – ADA), multiple indicators of human capital are still far worse for individuals with 
disabilities compared to those without. The IDEA, for instance, requires that a plan for transition be 
incorporated into the individualized education program (IEP) no later than an adolescent’s 16th birthday.63 
This federal law was implemented in 1990, which suggests that younger individuals in our sample could 
have benefitted from this law when participants were between 12 and 19 years old. However, policy 
implementation is an evolving and political process, and poses challenges for individuals and service 
delivery systems.63 As for educational outcomes, our results suggested that this cohort probably did not 
benefit from IDEA.  
On the other hand, one can hypothesize that ADA may have contributed to positive results among 
young adults with physical disabilities in our sample given that more time elapsed between the 
implementation of this policy and the time when sample members would have begun adult employment. 
ADA’s title I (Employment) states that “Employers, employment agencies, labor organizations and joint 
labor-management committees must have non-discriminatory application procedures, qualification 
standards, and selection criteria in all other terms and conditions of employment.”64 Considering that we 
have enough power to detect significant differences across groups, one explanation for this lack of 
difference is the positive impact of this federal policy on employment, income and wage rates for 
individuals with physical disabilities.  
Previous work using data from the Panel Study of Income Dynamics (PSID) from 1981 to 199633 
did not observe a positive effect of this policy, but also did not suggest a negative impact as did another 
study using 1986 through 1993 data from the Survey of Income and Program Participation (SIPP).41 Both 
studies, however, were limited to men and assessed outcomes measured shortly after the approval of the 
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law in 1990 while our study evaluated outcomes measured in 2008.41 Conversely, individuals with 
cognitive disabilities, as defined in our analysis sample, do not appear to have benefited from these 
policies.  
Importance of subjective socioeconomic status for policy development. As mentioned earlier, 
human capital is more than just economic outcomes. Our findings indicate that educational outcomes still 
have to be improved for people with disabilities. Individuals with physical disabilities, who did not differ 
in income and occupation from those not disabled, did differ in education and in subjective 
socioeconomic status, which are significantly correlated in this sample. Although subjective SES does not 
perfectly correlate with the others indicators of SES, as observed in previous studies,58,59  its stronger 
correlation with education indicates the important role of education in the self-perception of status in a 
society.  
Accumulating human capital and being “capable” of entering adult life is, ultimately, one of the 
main goals of individuals in our society. It is necessary to identify whether, and how, existing policies are 
helping to reduce inequalities by improving the capability of individuals with disabilities to successfully 
transition into adulthood. Our findings suggest the answer may vary by disability type, specifically on the 
level of functionality an individual with any type of disability possesses. It also depends on the indicators 
used to assess the transition, which, again, should consider different elements of human capital 
accumulation.  
Study strengths. In contrast to previous research using longitudinal data, our sample included 
youth in grades 7 - 12 with varying levels of impairment.14 The large and diverse Add Health sample is an 
important strength of present analyses. Combining the strengths of this data set (a longitudinal, nationally 
representative one) with the focus on adolescents with disabilities will help the field to better understand 
the impact of developmental disabilities through the life span. 
 Study limitations. First and foremost, despite the advantage of having individuals with different 
levels of impairment represented in our sample, we were not able to stratify our analysis by level of 
severity due to sample size restrictions. In exploratory analysis we observed trends by severity groups, 
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which suggested that outcomes were more affected by more severe impairment. Results from studies 
using such an approach would help public health stakeholders to better determine health, educational, and 
vocational intervention policies based on functionality levels instead of traditional classification of 
diseases. Second, our measure for cognitive disability – the Add Health Peabody Vocabulary Test – is 
only a proxy of intelligence. Ideally, different facets of cognitive functioning would be directly measured 
to accurately classify cognitive disabilities. Although Add Health intentionally oversampled individuals 
with physical disabilities, the broad scope of the overall study did not allow for the level of precision of 
disability measurement that would be possible in a study focused on disability. Finally, our measure for 
employment status represents individuals that were working at least 10 hours/week. Full time status may 
yield different results from those observed in our multivariate analysis. 
 
Conclusion 
Understanding how disabilities affect success in school and in work is crucial to improve 
outcomes for individuals with disabilities. As hypothesized, we observed in this study that individuals 
with developmental disabilities, depending on type and outcome examined, are disadvantaged relative to 
those without disabilities. Individuals with either physical or cognitive disabilities fared worse on 
educational outcomes.  However, individuals with physical disabilities not only presented better outcomes 
when compared with the group with cognitive disabilities, but also achieved comparable vocational and 
economic outcomes to the group without a disability. Facilitating similar socio-economic opportunities 
for individuals with disabilities who are able to work should be as important as guaranteeing an adequate 
health transition. Our findings for young adults with physical disabilities suggest the potential benefits of 
society viewing support for individuals with disabilities as a social responsibility rather than a medical 
problem.9,40
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Table 3: Adjusted odds ratios from logistic regression models of 
educational and vocational status among young adults with a disability as 
compared to the group without a disability. 
Outcomes 
Physical disability a  
OR (95% CI) 
Cognitive disability a 
OR (95% CI) 
Highest Education .69 (.57-.85)** .41 (.33-.52)** 
Employment status .75 (.54-1.03) .77 (.54-1.08) 
Occupation .84 (.66-1.09) .50 (.39-.64)** 
Subjective SES .71 (.57-.87)** 1.01 (.79-1.30) 
Table presents results of binary and ordered logistic regression models comparing 
outcomes between young adults with a disability and those without a disability (reference 
categories: College graduate, Employed, Currently working, Managerial occupations, 
Highest position on the SES ladder), controlling for sex, age, race/ethnicity, and highest 
parental education. 
a Referent group is the group with no disabilities.  
OR= odds ratio; CI= confidence interval. 
* p < .05; **p < .01 
 
 
Table 4: Marginal effects of disabilities on mean income and wage rate in young adulthood. 
Outcomes  Physical disability a 
Mean (95% CI) 
Cognitive disability a 
Mean (95% CI) 
Mean Income , in U.S. dollars -2030.417  (-6011.69  1950.858) -10,419.05 (-4954.73   -5883.37)* 
Wage rate, in U.S. dollars/hour -1.08  (-3.02  0 .85) -5.38 (-7.64   -3.12)* 
Table presents results of marginal effects estimated by generalized linear models, controlling for: gender, age, 
race/ethnicity, highest parental education, family structure, recent immigration status, and language of survey 
administration. Sub-population of workers (n=10,801). 
a Referent group is the group with no disabilities.  
CI= confidence interval. 
* p < .0001. 
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*Our sample of respondents presenting both cognitive and physical disabilities was very small (n = 53), 




CHAPTER 3: Early Life Disabilities and Human Capital Accumulation in Young Adulthood: 




Approximately 1 in 6 children in the United States had a developmental disability in 2006 – 
2008.5 A developmental disability occurs any time before persons reach their 22nd birthday.1 It is 
well known that post-school outcomes for people with disabilities are poorer than those of their peers 
without disabilities. The transition to adulthood for the former population is marked by special 
challenges and barriers.14 
Several studies have shown that young adults with disabilities are less likely to have achieved 
milestones associated with the early transition into adulthood, such as having attained age-appropriate 
education and employment.13,14,42 When individuals with disabilities are employed, they are more 
likely to work at a low paying job31 and to earn less.12 Despite these documented outcomes, relatively 
little is known about how to characterize the pathways underlying this link.12 
Some studies have suggested that characteristics such as lack of self-determination and 
depression interfere with career development and the transition into adulthood.16,22,23,32  However, to 
date, there are few longitudinal studies examining these relationships among individuals with 
developmental disabilities. In addition, current research on disabilities is usually limited by lack of 
theory.3,13,14 which would otherwise enrich discussion, and understand of research findings.  
Researchers and practitioners, in the best of circumstances, collect and interpret evidence based on 






There are several theories on career development; Social Cognitive Career Theory (SCCT) – for 
which the cornerstone is Bandura’s Social Cognitive Theory – is the most appropriate for the 
purposes of understanding career preparation and entrance during late adolescence and early 
adulthood. According to the authors, SCCT is relevant for both academic and career behaviors; the 
term “career” encompasses interest and choice processes as well as academic development 
phenomena.49,66  It focuses on three processes of career development: (a) the formation and 
elaboration of career-relevant interests, (b) selection of academic and career choice options, and (c) 
performance and persistence in educational and occupational pursuits.67 For the current study, we will 
focus on the last process only.  
The SCCT states that “personal inputs,” such as physical and cognitive characteristics, influence 
individuals’ choices over the course of their lives and impact “performance and attainment” in career 
development. Figure 2 presents a simplified and adapted conceptual model based on the SCCT 
constructs. This conceptual model illustrates “personal inputs” as the early physical and cognitive 
disabilities to be evaluated and “performance and attainment,” the present outcome of interest, as 
human capital accumulation. Human capital investment is defined as any expenditure that helps 
individuals to improve their skills, knowledge, or any other non-material assets.25  Examples of such 
investments are direct expenditures on education, job training, and health.26,27 Theories in career 
development have identified the role of learning experience during adolescence as an important 
determinant of later achievements.67 Learning experiences are partly a function of investments in 
human capital. Figure 4 also includes “personal inputs,” which are covariates of interest to be 
described later. 
The SCCT, in particular, emphasizes three social cognitive systems that are relevant to academic 
and career development: self-efficacy, outcome expectations, and goals.67 According to Bandura, self-
efficacy is defined as “people’s judgments of their capabilities to organize and execute courses of 
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action required to attain designated types of performances.”68 Outcome expectations refer to one’s 
anticipation of consequences from a given action, while goals are identified by social cognitive theory 
as important tools in the self-regulation of behavior. These factors are labeled “psychosocial well-
being” to better represent constructs measured.67,69   
Over the course of childhood and adolescence, according to SCCT, individuals are exposed to a 
myriad of activities (named “learning experiences” in the model) that may modify their “performance 
and attainment” later in life.67 Educational level attained at ages 18 – 26 represents “educational 
experience” in our study. Work experience in adolescence is represented by having had employment, 
either part or full time. These are labeled “Adolescent Human Capital Accumulation” given that in 
the original model of task and performance of the SCCT past performance directly influences 
performance attainment level.67  
 
The present study  
The central aim of the present study is to better understand whether accumulation of human 
capital during young adulthood among individuals with developmental disabilities is a function of 
human capital accumulation in adolescence. To investigate this we explored the mediational role of 
specific variables in ultimately affecting early adult outcomes. Associations between developmental 
disabilities and study outcomes are documented in the first chapter. We found that respondents with 
physical disabilities differed from individuals without disabilities on education attained and subjective 
perception of socioeconomic status. For the group with cognitive disabilities, however, four of the six 
outcomes were significantly different from their peers without a disability: education attained, 
occupation type, income, and wage rate. Unexpectedly, employment status was not significantly 
different between the groups with and without disabilities. This paper builds on those findings by 
investigating potential mediators of the associations identified. 
The first objective is to investigate the role of psychosocial well-being, measured by depression, 
expectations, and goals during adolescence, in mediating the relationship between physical/cognitive 
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disabilities and human capital during early adulthood. Although self-efficacy is viewed as a strong 
factor in determining behaviors in the career literature, the measures in Add Health are limited to 
those relevant for sexual behavior. Therefore, we examine depression, which is well-measured in Add 
Health and known to be negatively correlated with self-efficacy.69,70  
Several studies suggest the need to explore the role of depression in career related theories, given 
the conceptual and empirical relationship between depression and self-efficacy.70 Fletcher highlighted 
the need to diagnose and treat adolescents with depressive symptoms, after observing a relationship 
between adolescent depression and human capital accumulation in females (in Add Health 
participants).71  However, Fletcher did not investigate this relationship among individuals with 
developmental disabilities. 
Goal setting and outcome expectations are important factors related to self-determination and 
secondary and post-secondary educational and vocational outcomes.72,73 Thus, depression along with 
outcome expectations and goals were explored in this study as mediators of the relationship between 
early life disabilities and human capital accumulation later in life. We hypothesized that individuals 
with physical and cognitive disabilities would have reduced levels of psychosocial well-being when 
compared to non-disabled individuals (Hypothesis 1). Second, we hypothesized that depression and 
expectations/goals in adolescence would mediate the association between disabilities and human 
capital accumulation at young adulthood (Hypothesis 2). 
The second objective of this paper is to assess whether learning experience during adolescence, 
measured by educational performance and work experience, mediates the relationship between early 
life disabilities and human capital accumulation at ages 24 – 32. Both educational and work 
experiences are considered predictors of career performance.72,74 Studies have shown the positive 
influence of employment on future outcomes such as labor force participation, employment status, 
and income.73,75  
We hypothesized that respondents with disabilities have lower educational level at Wave IV (ages 
18 -26) and less work experience as adolescents (Hypothesis 3). Finally, we expected that learning 
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experience during adolescence (education and work) would mediate the association between 
disabilities and human capital accumulation at young adulthood (Hypothesis 4). 
We looked at two types of disabilities (physical and cognitive) rather than using a variable for 
characterizing the presence of “any disability” since certain impairments may have greater impact in 
one’s life than others or may have different impacts on human capital accumulation.76  Moreover, it 
has been suggested that demographic characteristics – such as gender, race/ethnicity, and age – 
influence work status for adolescents. Informed by Social Cognitive Career Theory and taking 
advantage of the prospective design of the National Longitudinal Study of Adolescent Health, this 





The National Longitudinal Study of Adolescent Health (referred hereafter as Add Health) is a 
nationally representative, school-based sample of adolescents in grades 7 to 12 during the 1994-5 
school year. To date, adolescents were followed after baseline and studied at three points in time 
(Waves II, III and IV). The most recent round of in-home interviews occurred in 2008, when the 
sample subjects were 24 to 32 years of age. Schools were the primary sample units and a stratified 
sample of 132 schools was selected with probability proportional to size. The sampling method and 
stratification technique used in Add Health’s complex design ensured that this sample was 
representative of US schools with respect to characteristics such as region of country, urbanicity, 
school type (public, private, parochial), ethnic mix, and size. Detailed information on the study design 
is available elsewhere.45 
The current analysis includes respondents who participated in Waves I, III, and IV of Add 
Health, had valid Wave IV cross-sectional weights, and had complete data for all study variables (n = 
10, 869). Figure 3 provides detailed information on the construction of the analytical sample. In 
comparison to the sample size used in the first paper (n = 13,040) an additional 2,171 respondents 
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were not included in the current analysis due to missing data on the variable expectation/goals (n = 
39), educational level attained at Wave III (n = 3), and missing data or planned skipping on the 
variables age and form of employment at first job (n = 2,129).  Applying these exclusion criteria 
yielded a final sample size of 13,869. All Add Health study procedures were approved by the 
Institutional Review Board for the Protection of Human Subjects at the University of North Carolina 
at Chapel Hill and current analyses were deemed exempt from further review (Study # 12-1381). 
 
Measures 
Detailed information about the construction of the independent variable, covariates, and 
outcomes is presented in the Methods section of this dissertation’s first chapter. We mention them 
here only to describe the construction of mediating variables and further steps taken to create binary 
variables for the main outcomes when these were in a different scale in paper 1. See paper 1 for 
description of covariates. 
Main independent measure. I used the same variable with three categories (0 = no disability 
(referent), 1 = physical disability only, and 2 = cognitive disability only) to represent developmental 
disabilities. 
Main outcome measures. Educational attainment was coded as an ordinal variable with four 
categories for analysis as reported in Paper 1.  I collapsed the categories “less than high school,” 
“high school graduate,” and “some education beyond high school,” into one category to represent “no 
college degree.” “College graduate or higher degree” was the second category. Employment status 
continued to be a dichotomous indicator for working at least 10 hours per week. Current or most 
recent occupation had been dichotomized into a binary variable with two categories 
‘‘Professional/Managerial’’ and ‘‘Service/Blue Collar”. To create the binary variable median annual 
wage, we used the estimated median annual wage (or net compensation) value for the year prior to the 
interview.77 Thus, for respondents reporting their income in 2007 the median annual wage of 2006 
(US$ 24,891.59) was used; US$ 25,737.20 for those interviewed in 2008, and US$26,514.38 for 
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those interviewed in 2009. The indicators were 0 = below median annual wage and 1 = equal or 
above median annual wage.  
Similarly, wage rate was dichotomized using three different cut points according to 
respondent’s interview date. The variable minimum wage rate is represented by: 0 = below minimum 
wage rate; 1 = equal or above minimum wage rate. For those interviewed in 2007 and 2008 the cut 
point US$ 5.15 was the reference for both 2006 and 2007. This value changed in 2008 to US $5.85, 
which was the value used for 2009 interviews.78 To create a binary indicator for subjective perception 
of own socioeconomic status (subjective SES), we collapsed in a “High perception” category 
respondents who ranked themselves between steps 7 – 10 and in a “Low or average perception” those 
who ranked themselves between steps 1 – 6.   
Intermediate outcome measures (mediators). The original questions for the variable 
Expectations and goals were “On a scale of 1 to 5, where 1 is low and 5 is high, how much do you 
want to go to college?” and “On a scale of 1 to 5, where 1 is low and 5 is high, how likely is it that 
you will go to college?” The first question represents “expectations” and the latter represents “goals.” 
These measures correlate moderately (r= 0.70, p<0.001) in our sample. We then combined these two 
questions and created a binary variable (0 = goal equals expectation, 1 = goal differs from 
expectation). Nearly 80% of respondents in category 1 had a goal greater than their expectation. 
In Add Health, depression was measured by an adapted version of the Epidemiologic Studies 
Depression Scale (CES-D).79 The original CES-D included 20 items, each assessing the frequency of 
experiencing depressive symptoms over the past week. Four items assess positive symptoms (e.g. 
frequency of happiness, whether one enjoys life) and are reversed before the score is computed. The 
adapted version used in Add Health has 9 common items to waves I and III. Participants were asked 
to identify how frequently they experienced the situation described in the items
8
 in the past week (0 = 
never or rarely; 1 = sometimes; 2, = a lot of the time; or 3 = most of the time/all of the time).  
                                                     
8 These items are: 1.You were bothered by things that usually don’t bother you; 2. You felt that you could not 
shake off the blues, even with help from your family and your friends; 3. You felt that you were just as good as 
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Major depression on this scale was identified as follows: a total score based on the 9 items 
was computed (score range = 0-27). The two items assessing positive affect (items 3 and 7) were 
reversed before the score computation.80 Spriggs and Halpern identified gender-specific cut-points for 
major depressive disorder, based on a modified CES-D, that were proportional to the cut-points for 
major depressive disorder based on the complete 20 item CES-D.  Based on their nine-item CES-D, 
scores of 10 among males and 11 among females are inferred to indicate depression.81 Two categories 
were created to indicate no-depression (scores below the cut-point) and depression (scores equal or 
above the respective cut-points). 
The variable highest education attained at Wave III (education at Wave III) is the self-
reported level of education obtained by ages 18-26 years as reported in the in-home interview. 
Participants reported their highest grade or number of years completed, which ranged from 6 to 22 
years. Considering that 12 years is equivalent to high school completion, we used this value as a 
cutoff to create two categories: 0 = High School graduate or higher and 1 = Less than High School.  
Adolescent work was originally measured as a continuous variable
9
. Respondents who 
answered “no” to a previous question inquiring whether they ever had a paying job at least 10 hours a 
week that lasted nine weeks or longer were coded into a category “No-adolescent experience” (0). 
This category also included those who reported first job experience between 20 to 25 years old. 
Adolescence work experience was coded as 1 for individuals whose answers ranged from 10 years 





                                                                                                                                                                    
other people; 4. You had trouble keeping your mind on what you were doing; 5. You felt depressed; 6. You felt 
that you were too tired to do things; 7. You enjoyed life; 8. You felt sad; 9. You felt that people disliked you. 
9 Add Health respondents were asked at Wave III:  “How old were you when you began your FIRST paying job 
that lasted for nine weeks or more and where you worked at least 10 hours a week?” Response range varied 
from 10 to 25 years old. 
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Analysis plan 
First, we present descriptive statistics for sociodemographic characteristics of the sample and 
study outcomes. Pearson Chi-square test was used to compare frequency distributions. Next, we 
tested hypothesis 1 – whether individuals with disabilities have lower levels of psychosocial well-
being and hypothesis 3 – whether these respondents have lower education at Wave III and less work 
experience as adolescents.  We fitted logistic regression models to control for covariates of interest.  
We followed the Baron and Kenny method, the causal steps strategy,83 to test hypothesis 2 and 4 
– whether depression, expectation/goal, adolescent work experience, and educational level at Wave 
III mediated the association between disabilities and human capital accumulation at young adulthood. 
We followed the traditional approach of fitting three regression equations: 1) the mediator regressed 
on the independent variable, 2) the dependent variable regressed on the independent variable (analysis 
performed in Paper 1), and 3) the dependent variable regressed on both independent variable and 
mediator.83 We used this approach because it is consistent with our goal of identifying specific 
mechanisms that could help to explain the theoretical relationship among the independent variable, 
mediators, and dependent variables. Finally, we computed Sobel’s test (the products-of-coefficients 
approach) to check if the variation in the association between the independent and dependent 
variable, after the inclusion of the mediator in the model, was statistically significant.84 The data were 
analyzed using the software Stata 11.2 (College Station, TX) and survey commands were used to 








Table 5 presents descriptive statistics for the study sample. The distributions of 
sociodemographic characteristics for this analytic sample are similar to those presented in Table 1 
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(main analysis with larger sample), including the prevalence of developmental disabilities, which is 
nearly 10%. The distributions of outcomes are also similar, despite the recodification of some of the 
variables (education, income, wage rate, and subjective SES).  
 
Association between disabilities and psychosocial well-being/less learning experience 
Table 6 depicts bivariate associations between disability and the hypothesized mediating 
variables. Overall, individuals with disabilities were more likely to score lower on psychosocial well-
being indicators and to have less learning experience in adolescence, confirming hypothesis 1 and 3. 
Respondents with disabilities were more likely to: present depression in adolescence (Cognitive 
disability: 25.7%, Physical disability: 19.7%, No-Disability: 13.3%); have goals different from 
expectations (Cognitive disability: 41.2%, Physical disability: 39.4%, No-Disability: 35.8%); and 
have completed less than high school (Cognitive disability: 31.2%, Physical disability: 17.8%, No-
Disability: 12.1%). The group with cognitive disabilities was less likely to have worked during 
adolescence (26.1%) when compared to both the no-disability group (13.5%) and physical disability 




 Main associations, or “effects to be mediated”, (Models 1) between disabilities and study 
outcomes were significant for education at Wave IV, employment status, average annual income, and 
minimum wage. Subjective SES was only significant for physical disabilities, while occupation type 
was significant only for cognitive disabilities. Among potential mediators, expectation/goal was not 
significantly associated with disabilities and adolescent work was only significantly associated with 
cognitive disabilities. We present and discuss results only for variables that passed both steps 1 
(significant association between the mediator and the independent variable) and 2 (significant 
association between the dependent variable and the independent variable) of the causal step approach. 
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To test hypothesis 2 and 4, we examined changes in regression coefficients after adjusting for each 
mediator for those variables with a significant Sobel test (Table 7).  
 Table 8 to 19 present full regression results for equations used to implement the causal 
approach. Model 1 in each table presents the results of the dependent variable regressed on the 
independent variable and covariates. Model 2 shows the coefficients for the mediator regressed on the 
independent variable and covariates. Finally, Model 3 depicts both the independent variable, the 
mediator, and covariates regressed on the dependent variable.  
Depression in adolescence: Table 8 depicts the three models used to test whether depression 
mediates the association between education at Wave IV and disabilities. After accounting for 
depression, the effect of having a physical or cognitive disability slightly declines in magnitude by 
4% and 2%, respectively. Sobel’s tests indicate that this reduction was statistically significant for 
physical disabilities (Z = 2.28, p = 0.02), and marginally significant for cognitive disabilities (Z = 
2.78, p = 0.05). Table 9 shows the results for occupation type. The coefficient for cognitive disability, 
also changed minimally (3.5%), but with statistical significance according to Sobel’s test (Z = 2.75, p 
= 0.006). Table 10 presents the results for income, also showing a statistically significant change of 
nearly 4% in the regression coefficient for cognitive disabilities (Sobel’s test: Z = 2.38, p = 0.017). 
Finally, Table 11 has the results for minimum wage and results follow the same trend of a significant 
change of nearly 6% in the coefficients for cognitive disabilities (Sobel’s test: Z = 2.16, p = 0.031). 
Education at Wave III. Table 12 shows the effect of physical disabilities on education at 
Wave IV after accounting for the effect of education at Wave III. The coefficient dropped nearly 20% 
and Sobel’s tests indicate that this reduction was statistically significant (Z = 2.55, p = 0.01). Table 13 
shows a drop of 28% in the coefficient for cognitive disability when education at Wave III is 
accounted for in the relationship with occupation type (Sobel’s test: Z = -2.34, p = 0.02). Table 14 has 
the results for annual average income and depicts a drop of nearly 23% in the coefficient for cognitive 
disabilities (Sobel’s test: Z = -2.20, p = 0.03). The drop for the coefficient for wage rate, as seen in 
Table 15,  is 26% with a significant Sobel’s test (Z = -2.01, p = 0.04). 
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Adolescent work experience. This potential mediator was only significantly related to 
cognitive disabilities and therefore all results presented next refer only to this group. After accounting 
for depression, the effect of having a cognitive disability changed the coefficient magnitude of 
education by nearly 2%, as seen in Table 16. Sobel’s tests indicate that this reduction was statistically 
significant (Z = -2.24, p = 0.03). On Table 17 one can see that a very small change of 0.2% on the 
coefficient for occupation type was considered statistically significant according to Sobel’s test (Z = 
2.42, p = 0.02). Lastly, in Table 18 and 19, respectively, another small change of 2% for the 
coefficient of cognitive disabilities in predicting both average annual income (Sobel’s test: Z = 2.28, p 





Informed by the Social Cognitive Career Theory, this study used a unique and large 
representative data set that allows us better understanding of how physical and cognitive disabilities 
may influence human capital accumulation throughout adolescence and early adulthood. The results 
of these analyses are expected to be generalizable to adolescents who were in grades 7 to 12, during 
1994-95 school year who had physical or cognitive disabilities, as classified in the study, in the 
United States. 
One of the two measures of psychosocial well-being – depression at adolescence – was confirmed 
as having a partial mediating role in the relationship between physical/cognitive disabilities and 
human capital during early adulthood. Depression had a bigger impact on attainment for people with 
cognitive disabilities, mediating the association of cognitive disabilities with education, occupation 
type, average annual income, and minimum wage. For physical disability depression was only 
significant in explaining changes in education attained by Wave IV. All the changes observed in the 
coefficients for disabilities when accounting for depression in adolescence were very modest.  
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These results for the effect of depression indicate that there are other mediators omitted in the 
conceptual model that may explain the mechanism through which disabilities influence educational 
outcomes by young adulthood. Nonetheless, it supports the influence of self-efficacy on attainments, 
as hypothesized in the SCCT and suggested by others.73,74 In contrast to previous studies, we did not 
demonstrate that expectations/goals mediate the association between disabilities and the study 
outcomes using Baron and Kenny’s approach.31 This variable, however, was a combination of two 
questions referring exclusively to educational attainment. Use of other measures of expectations and 
goals referring to different domains of human capital attainment may yield different conclusions, as 
suggested by the theory and previous studies.  
The second objective of this paper was to assess if learning experience during adolescence, 
measured by educational performance and work experience, mediates the relationship between early 
life disabilities and human capital accumulation at young adulthood. Percentage reduction in 
coefficient for respondents with cognitive disabilities varied from 20% to 28% when education 
attained by ages 18 – 26 was accounted for , supporting the hypothesis that education attained at the 
end of adolescence is an important mediator in the model. This finding confirms the importance of 
early actions aiming to improve educational level for individuals with cognitive disabilities. Adequate 
transition planning should be incorporated into an individualized education program (IEP) no later 
than an adolescent’s 16th birthday, as required by the Individuals with Disabilities Education Act.63  
Conversely, the mediating effect of the second component of learning experience – work 
experience at adolescence – showed very modest, but significant effects. The findings from the study 
described here are similar to previous studies that indicate the importance of work experience during 
high school years.31,73,75 Given the large sample of Add Health, these small differences were deemed 
significant. Although theoretically expected, these differences were very modest and results should be 
interpreted cautiously.  
One possible explanation for failing to identify hypothesized mediating effects may be the 
method used. An alternative approach based on Baron and Kenny’s method and proposed by Zhao et 
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al., suggests that to establish mediation, only a significant indirect effect, as determined by Sobel’s 
test, is necessary.85 They propose a decision tree to determine a mediation and nonmediations 
typology, which also offers guidelines to understanding mediation’s implications for conclusions 
about theories.  There are five conclusions one may draw based on their decision tree:  
1. Complementary mediation: Mediated effect and direct effect both exist and point in the same 
direction. (Baron and Kenny’s partial mediation) 
2. Competitive mediation: Mediated effect and direct effect both exist and point in opposite 
directions. 
3. Indirect-only mediation: Mediated effect exists, but no direct effect. (Baron and Kenny’s full 
mediation) 
4. Direct-only nonmediation: Direct effect exists, but no indirect effect. 
5. No-effect nonmediation: Neither direct effect nor indirect effect exists. 
The “total effect” is the “effect to be mediated” in Baron and Kenny’s approach.83,85 Thus, one 
can see that the so-called “competitive mediation” would not be identified by the original Baron and 
Kenny’s method. When results fit into the first three scenarios there is evidence to support 
hypothesized mediators. When complementary and competitive mediation exist, there is also the 
likelihood of omitted mediators in the “direct path.” Our positive results could all be classified as 
“complementary mediation.”  On the other hand, when a “Direct only non-mediation” occurs there is 
evidence for a problematic or incomplete framework and the researcher should consider the 
possibility of omitted mediators to explain the mechanism of interest. This was the case for the 
mediator expectation/goals, for both disabilities, and adolescent work, for physical disabilities. The 
only scenario when the theoretical framework is considered “wrong” is when there is no-effect 
nonmediation, a situation not observed on this study.85  
The strengths of Add Health are noteworthy. The data set offers a large and nationally 
representative sample and sheds light on the mechanism of human capital accumulation among 
individuals with disabilities based on longitudinal measures from diverse individuals. Our indicators 
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of disabilities included different levels of impairment and we assessed long term outcomes – 
including some individuals in their early thirties – addressing some of the gaps from previous 
longitudinal studies.14,31  
Limitations are also important to consider. Depression was used as a proxy for self-efficacy, 
but ideally self-efficacy should be directly measured using different questions to capture such a 
complex construct. Respondents identified as having a cognitive disability are disproportionally non-
Hispanic African Americans, Hispanic, and Others in comparison to non-Hispanic Whites. This 
indicates a limitation of our measure for cognitive disability – the Add Health Peabody Vocabulary 
Test (AHPVT). As discussed earlier, AHPVT scores are influenced by language abilities. We 
controlled for language of survey administration to minimize this measurement bias as previous 
studies using Add Health data did. However, it is import to remind that AHPVT is primarily an 
indicator of achievement rather than ability. Finally, inflated standard errors are also a limitation on 
this study. Baron and Kenny’s method is the most widely used method in mediation analysis.85 Many 
authors, however, have pointed out the limitations of this approach.86,87 Zhao et al., however, point 
out that their adaptation of the intuitive Baron and Kenny’s method should be used, especially by 
researchers not versed in more sophisticated methods.85Although we acknowledge that a more robust 
method could yield some different results, our sample size was large and Sobel test is less sensitive to 
such samples.87 
In summary, the proposed conceptual model, based on the socio-cognitive career theory, partially 
explains the relationship between developmental disabilities and human capital accumulation 
throughout the life span. Learning experience is an important mediator of the association studied, 
while psychosocial well-being provided a modest explanation of performance and attainments at 
young adulthood. The model needs to be revised to include other important mediators not analyzed in 
the current study. 
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Figure 2: Conceptual model adapted from Lent, Brown, and Hackett (1994). Social Cognitive 
Career Theory Model. 
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Table 5: Sociodemographic characteristics and outcomes of young adults in the United States with and 
without a disability. 
  Developmental disability category  









 % or mean (SE) % or mean (SE) % or mean 
(SE) 
% or mean (SE)  
Sociodemographic characteristics      
Gender     <.05 
Male 48.39 48.51 47.44 47.10  
Female 51.61 51.49 52.56 52.90  
Age, in years 28,71 (0.12) 28.69 (0.12) 28.81 (0.15) 29.06 (0.23) 0.14 
Race/Ethnicity     <.0001 
Non-Hispanic White 70.60 72.66 78.56 20.26  
Noh-Hispanic African American 13.32 12.68 9.17 31.16  
Hispanic 11.05 9.94 7.51 37.49  
Other 5.03 4.72 4.76 11.09  
Highest Parents education     <.0001 
Less than High School 14.61 12.85 14.59 49.53  
High School graduate/GED 32.91 33.50 27.55 27.66  
Some education beyond High 
School 
28.39 28.85 33.37 13.03  
College graduate or higher 24.09 24.80 24.49 9.78  
Family structure     <.0001 
2 biological parents 57.87 58.71 50.86 49.78  
Other 2-parents 16.54 16.68 16.31 14.18  
Other 25.59 24.61 32.83 36.04  
Recent immigrant 1.79 1.02 0.58 18.46 <.0001 
Non-English interview 1.42 0.98 1.07 10.44 <.0001 
Educational/vocational/economic outcomes 
Highest personal education at 
Wave IV 
    <.0001 
College graduate or higher 
degree 
33.02 34.49 25.63 13.19  
No College degree 66.98 65.51 74.37 86.81  
Currently employed     <.001 
Yes 82.96 83.65 77.1 76.6  
No 17.04 16.35 22.9 23.4  
Occupation     <.0001 
Managerial 37.68 38.62 34.62 22.87  
Blue collar 62.32 61.38 65.38 77.13  
Median annual wage     <.0001 
Below median annual wage 43.42 42.30 49.47 58.2  
Equal or above median annual 
wage 
56.58 57.70 50.53 41.80  
Minimum wage rate     <.0001 
Below minimum wage rate 17.45 16.58 22.95 27.94  
Equal or above minimum wage 
rate 
82.55 83.42 77.05 72.06  
Subjective SES     <.05 
High perception 18.97 19.23 14.39 19.45  
Low or average perception 81.03 80.77 85.61 80.55  
Table presents weighted proportions and means to yield national probability estimates for adolescents in grades 7-12th in the 1994-1995 
school year. Sample size for income and wage rate included only respondents currently working (n=9,048). Difference column presents Chi-
square analyses (dichotomous variables) or adjusted Wald test for continuous variables, adjusted for survey design, testing the association 
between sociodemographic characteristics/outcome variables and disabilities.  








Expectation/Goal (%) Education at WIII 
(%) 
Age at first job (%) 
 No Yes Expectation 

















        
Full sample 85.81 14.19 63.80 36.20 86.75 13.25 14.04 85.96 
         
No disability  86.73 13.27 64.25 35.75 87.94 12.06 13.53 86.47 
Physical  80.30 19.70 60.56 39.44 82.20 17.80 12.35 87.65 
Cognitive  74.35 25.65 58.85 41.15 68.83 31.17 26.07 73.93 
Difference p < 0.001 0.0768 < 0.0001 < 0.0001 
Table presents weighted proportions to yield national probability estimates for adolescents in grades 7-12th in the 1994-1995 school year. 
Difference row presents Chi-square analyses, adjusted for survey design, testing the association between mediating variables and 
disabilities.  
SE = Standard error; SES = Socioeconomic status 
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Table 7: Mediations results (Sobel test) for psychosocial well-being and learning experience 
during adolescence. 
Mediated pathway Z p 
Disabilities         Psychosocial well-being        Human Capital accumulation         
Physical disability         Depression at W1         Education at W4 2.275 0.023* 
Physical disability         Depression at W1           Employment at W4 1.575 0.115 
Physical disability         Depression at W1           Average annual income at W4 -0.733 0.464 
Physical disability         Depression at W1           Minimum wage at W4 1.847 0.065 
Physical disability         Depression at W1           Subjective SES at W4 1.708 0.088 
   
Cognitive disability         Depression at W1           Education at W4 2.785 0.054‡ 
Cognitive disability         Depression at W1           Employment at W4 -0.733 0.463 
Cognitive disability         Depression at W1           Average annual income at W4 2.382 0.017* 
Cognitive disability         Depression at W1           Minimum wage at W4 2.156 0.031* 
Cognitive disability         Depression at W1           Occupation type at W4 2.749 0.006* 
Disabilities         Learning experience during adolescence        Human Capital 
accumulation       
  
Physical disability         Education at W3           Education at W4 1.860 0.063 
Physical disability         Education at W3           Employment at W4 1.552 0.121 
Physical disability         Education at W3           Average annual income at W4 -1.568 0.117 
Physical disability         Education at W3           Minimum wage at W4 -1.716 0.086 
Physical disability         Education at W3           Subjective SES at W4 1.667 0.096 
   
Cognitive disability         Education at W3           Education at W4 2.547 0.012* 
Cognitive disability         Education at W3           Employment at W4 1.531 0.126 
Cognitive disability         Education at W3           Average annual income at W4 -2.196 0.028* 
Cognitive disability         Education at W3           Minimum wage at W4 -2.006 0.045* 
Cognitive disability         Education at W3           Occupation type at W4 -2.338 0.019* 
   
Cognitive disability         Work experience at W3           Education at W4 -2.236 0.025* 
Cognitive disability         Work experience at W3           Employment at W4 1.951 0.05‡ 
Cognitive disability         Work experience at W3           Average annual income at W4 2.283 0.022* 
Cognitive disability         Work experience at W3           Minimum wage at W4 -2.157 0.031* 
Cognitive disability         Work experience at W3           Occupation type at W4 2.418 0.016* 
Cognitive disability         Work experience at W3           Subjective SES at W4 1.525 0.127 
Note: Sobel test scores were calculated using Preacher and Hayes’ (2012) interactive calculation tool. 
SES = Socioeconomic status 
* p < 0.05, significant effect 







Table 8: Logistic regression results for causal step approach testing the effect of depression at wave I on 
education at wave IV for young adults with disabilities.  
 Education at W4 
(Model 1) 
 Depression at W1 
(Model 2) 
 Education at W4 
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  0.47*  0.14  0.42* 0.15  0.45*  0.14 
Cognitive disability  0.85*  0.21  0.56* 0.15  0.83* 0.21 
Depression at W1 - -  - -  0.45* 0.10 
Age at Wave I -0.03 0.03  0.13* 0.03  -0.03 0.03 
Gender -0.42* 0.07  0.35* 0.08  -0.44* 0.07 
Black 0.19 0.15  -0.01 0.13  0.19 0.15 
Hispanic 0.16 0.12  0.11 0.15  0.15 0.12 
Other -0.31 0.19  0.44 0.23  -0.33 0.19 
Parent education         
HS graduate/GED -0.82* 0.13  -0.23** 0.11  -0.80* 0.13 
Some education beyond 
HS 
-1.36* 0.14  -0.40* 0.13  -1.34* 0.14 
College or higher -2.44* 0.16  -0.74** 0.13  -2.41* 0.17 
Family structure         
Other 2-parents 0.79* 0.09  0.37* 0.11  0.77* 0.09 
Other family structure 0.80* 0.09  0.49* 0.10  0.78* 0.09 
Language of survey -0.20 0.27  0.15 0.27  -0.19 0.28 
Recent immigration -0.67 0.35  -0.33 0.29  -0.66 0.36 
Constant  2.72* 0.47  -4.45* 0.47  2.80* 0.47 
Model 1: Dependent variable (Education at W4) regressed on independent variables (disabilities) and 
covariates 
Model 2: Mediator (Depression at W1) regressed on independent variables (disabilities) and covariates  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and covariates 
References: No disability, No depression, Male, Non-Hispanic White, Less than High School, 2-parents 
parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 9: Logistic regression results for causal step approach testing the effect of depression at wave I on 
occupation at wave IV for young adults with disabilities.  
 Occupation at W4 
(Model 1) 
 Depression at W1 
(Model 2) 
 Occupation at W4 
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.17 0.14  0.42* 0.15  -0.16 0.14 
Cognitive disability  -0.57* 0.14  0.56* 0.15  -0.55* 0.14 
Depression at W1 - -  - -  -0.30* 0.08 
Age at Wave I 0.05** 0.02  0.13* 0.03  0.05** 0.02 
Gender 0.53* 0.05  0.35* 0.08  0.55* 0.02 
Black -0.29** 0.11  -0.01 0.13  -0.30** 0.11 
Hispanic 0.11 0.09  0.11 0.15  0.12 0.09 
Other 0.30** 0.13  0.44 0.23  0.31** 0.14 
Parent education         
HS graduate/GED 0.44* 0.09  -0.23** 0.11  0.43* 0.08 
Some education beyond 
HS 
0.67* 0.09  -0.40* 0.13  0.65* 0.09 
College or higher 1.47* 0.12  -0.74** 0.13  1.44* 0.12 
Family structure         
Other 2-parents -0.46* 0.08  0.37* 0.11  -0.45* 0.08 
Other family structure -0.44* 0.07  0.49* 0.10  -0.42* 0.07 
Language of survey 0.01 0.20  0.15 0.27  0.01 0.21 
Recent immigration 0.63** 0.27  -0.33 0.29  0.63** 0.27 
Constant  -2.59* 0.35  -4.45* 0.47  -2.64* 0.35 
Model 1: Dependent variable (Occupation at W4) regressed on independent variables (disabilities) and 
covariates 
Model 2: Mediator (Depression at W1) regressed on independent variables (disabilities) and covariates  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and covariates 
References: No disability, No depression, Male, Non-Hispanic White, Less than High School, 2-parents 
parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 10: Logistic regression results for causal step approach testing the effect of depression at wave I 
on average annual income at wave IV for young adults with disabilities.  
 Income at W4 
(Model 1) 
 Depression at W1 
(Model 2) 
 Income at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.28** 0.12  0.42* 0.15  -0.27** 0.12 
Cognitive disability  -0.53* 0.15  0.56* 0.15  -0.51* 0.15 
Depression at W1 - -  - -  -0.29* 0.08 
Age at Wave I 0.10* 0.02  0.13* 0.03  0.11* 0.02 
Gender -0.77* 0.06  0.35* 0.08  -0.76* 0.06 
Black -0.46* 0.10  -0.01 0.13  -0.46* 0.10 
Hispanic -0.38* 0.12  0.11 0.15  0.39* 0.12 
Other 0.18 0.13  0.44 0.23  0.20 0.13 
Parent education         
HS graduate/GED 0.57* 0.10  -0.23** 0.11  0.56* 0.10 
Some education beyond 
HS 
0.73* 0.10  -0.40* 0.13  0.72* 0.10 
College or higher 1.06* 0.11  -0.74** 0.13  1.04* 0.11 
Family structure         
Other 2-parents -0.35* 0.08  0.37* 0.11  -0.34* 0.08 
Other family structure -0.45* 0.08  0.49* 0.10  -0.43* 0.08 
Language of survey 0.35 0.31  0.15 0.27  0.36 0.30 
Recent immigration 0.44 0.25  -0.33 0.29  0.42 0.25 
Constant  -0.63 0.38  -4.45* 0.47  -0.68 0.38 
Model 1: Dependent variable (Income at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Depression at W1) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, No depression, Male, Non-Hispanic White, Less than High School, 2-
parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 11: Logistic regression results for causal step approach testing the effect of depression at wave I 
on minimum wage rate at wave IV for young adults with disabilities.  
 Wage rate at W4 
(Model 1) 
 Depression at W1 
(Model 2) 
 Wage rate at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.39** 0.15  0.42* 0.15  -0.37** 0.15 
Cognitive disability  -0.53* 0.17  0.56* 0.15  -0.50* 0.17 
Depression at W1 - -  - -  -0.28* 0.09 
Age at Wave I 0.02 0.02  0.13* 0.03  0.02 0.03 
Gender -0.80* 0.09  0.35* 0.08  -0.78* 0.09 
Black -0.32* 0.16  -0.01 0.13  -0.32** 0.16 
Hispanic 0.28 0.17  0.11 0.15  0.29 0.17 
Other -0.06 0.12  0.44 0.23  -0.05 0.15 
Parent education         
HS graduate/GED 0.59* 0.12  -0.23** 0.11  0.58* 0.12 
Some education beyond 
HS 
0.68* 0.11  -0.40* 0.13  0.67* 0.14 
College or higher 0.89* 0.13  -0.74** 0.13  0/87* 0.14 
Family structure         
Other 2-parents -0.37* 0.11  0.37* 0.11  -0.35* 0.11 
Other family structure -0.39* 0.10  0.49* 0.10  -0.37* 0.10 
Language of survey 0.35 0.27  0.15 0.27  0.36 0.27 
Recent immigration 0.83** 0.33  -0.33 0.29  0.82** 0.33 
Constant  2.18 0.47  -4.45* 0.47  2.14* 0.47 
Model 1: Dependent variable (Wage rate at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Depression at W1) regressed on independent variables (disabilities) and covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, No depression, Male, Non-Hispanic White, Less than High School, 2-parents 
parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 12: Logistic regression results for causal step approach testing the effect of education at wave III 
on education at wave IV for young adults with disabilities.  
 Education at W4 
(Model 1) 
 Education at W3 
(Model 2) 
 Education at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  0.47* 0.14  0.45** 0.19  0.44* 0.15 
Cognitive disability  0.85* 0.21  0.97* 0.22  0.67* 0.22 
Education at Wave 3 - -  - -  2.97* 0.24 
Age at Wave I -0.03 0.03  -0.14* 0.03  -0.01 0.03 
Gender -0.42* 0.07  -0.39* 0.10  -0.37* 0.06 
Black 0.19 0.15  -0.21 0.16  0.20 0.15 
Hispanic 0.16 0.12  -0.15 0.14  0.17 0.12 
Other -0.31 0.19  -0.89* 0.30  -0.24 0.20 
Parent education         
HS graduate/GED -0.82* 0.13  -0.74* 0.11  -0.67* 0.13 
Some education beyond 
HS 
-1.36* 0.14  -1.27* 0.14  -1.15* 0.14 
College or higher -2.44* 0.16  -2.22* 0.18  -2.18* 0.16 
Family structure         
Other 2-parents 0.79* 0.09  0.73* 0.11  0.71* 0.10 
Other family structure 0.80* 0.09  0.91* 0.12  0.68* 0.09 
Language of survey -0.20 0.27  0.56 0.32  -0.29 0.32 
Recent immigration -0.67 0.35  -1.35** 0.49  -0.50 0.34 
Constant  2.72* 0.47  1.47 0.49*  2.05* 0.46 
Model 1: Dependent variable (Education at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Education at W3) regressed on independent variables (disabilities) and covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 
2-parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 13: Logistic regression results for causal step approach testing the effect of education at wave III 
on occupation at wave IV for young adults with disabilities.  
 Occupation at W4 
(Model 1) 
 Education at W3 
(Model 2) 
 Occupation at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.17 0.14  0.45** 0.19  -0.13 0.14 
Cognitive disability  -0.57* 0.14  0.97* 0.22  -0.41* 0.15 
Education at Wave 3 - -  - -  -1.47* 0.12 
Age at Wave I 0.05** 0.02  -0.14* 0.03  -0.13 0.14 
Gender 0.53* 0.05  -0.39* 0.10  0.03* 0.02 
Black -0.29** 0.11  -0.21 0.16  -0.32* 0.11 
Hispanic 0.11 0.09  -0.15 0.14  0.10 0.09 
Other 0.30** 0.13  -0.89* 0.30  0.23 0.13 
Parent education         
HS graduate/GED 0.44* 0.09  -0.74* 0.11  0.31* 0.09 
Some education beyond 
HS 
0.67* 0.09  -1.27* 0.14  0.48* 0.09 
College or higher 1.47* 0.12  -2.22* 0.18  1.24* 0.11 
Family structure         
Other 2-parents -0.46* 0.08  0.73* 0.11  -0.39* 0.08 
Other family structure -0.44* 0.07  0.91* 0.12  -0.33* 0.07 
Language of survey 0.01 0.20  0.56 0.32  0.08 0.24 
Recent immigration 0.63** 0.27  -1.35** 0.49  0.50 0.23 
Constant  -2.59* 0.35  1.47 0.49*  -2.05* 0.35 
Model 1: Dependent variable (Occupation at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Education at W3) regressed on independent variables (disabilities) and covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 
2-parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 14: Logistic regression results for causal step approach testing the effect of education at wave III 
on average annual income at wave IV for young adults with disabilities.  
 Income at W4 
(Model 1) 
 Education at W3 
(Model 2) 
 Income at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.28** 0.12  0.45** 0.19  -0.24** 0.12 
Cognitive disability  -0.53* 0.15  0.97* 0.22  -0.41** 0.16 
Education at Wave 3 - -  - -  -0.93* 0.09 
Age at Wave I 0.10* 0.02  -0.14* 0.03  0.09* 0.02 
Gender -0.77* 0.06  -0.39* 0.10  -0.83* 0.06 
Black -0.46* 0.10  -0.21 0.16  -0.48* 0.10 
Hispanic -0.38* 0.12  -0.15 0.14  0.37* 0.12 
Other 0.18 0.13  -0.89* 0.30  0.12 0.13 
Parent education         
HS graduate/GED 0.57* 0.10  -0.74* 0.11  0.48* 0.10 
Some education beyond 
HS 
0.73* 0.10  -1.27* 0.14  0.59* 0.10 
College or higher 1.06* 0.11  -2.22* 0.18  0.87* 0.11 
Family structure         
Other 2-parents -0.35* 0.08  0.73* 0.11  -0.29* 0.08 
Other family structure -0.45* 0.08  0.91* 0.12  -0.37* 0.08 
Language of survey 0.35 0.31  0.56 0.32  0.43 0.29 
Recent immigration 0.44 0.25  -1.35** 0.49  0.32 0.24 
Constant  -0.63 0.38  1.47 0.49*  -0.15 0.38 
Model 1: Dependent variable (Income at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Education at W3) regressed on independent variables (disabilities) and covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 
2-parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 15: Logistic regression results for causal step approach testing the effect of education at wave 
III on minimum wage at wave IV for young adults with disabilities.  
 Wage rate at W4 
(Model 1) 
 Education at W3 
(Model 2) 
 Wage rate at W4  
(Model 3)    
Predictors Coefficient SE  Coefficient SE  Coefficient SE 
Physical disability  -0.39** 0.15  0.45** 0.19  -0.34* 0.14 
Cognitive disability  -0.53* 0.17  0.97* 0.22  -0.39** 0.17 
Education at Wave 3 - -  - -  -0.93* 0.11 
Age at Wave I 0.02 0.02  -0.14* 0.03  0.01 0.02 
Gender -0.80* 0.09  -0.39* 0.10  -0.86* 0.09 
Black -0.32* 0.16  -0.21 0.16  -0.35** 0.15 
Hispanic 0.28 0.17  -0.15 0.14  0.27 0.16 
Other -0.06 0.12  -0.89* 0.30  -0.15 0.15 
Parent education         
HS graduate/GED 0.59* 0.12  -0.74* 0.11  0.48* 0.12 
Some education beyond 
HS 
0.68* 0.11  -1.27* 0.14  0.50* 0.12 
College or higher 0.89* 0.13  -2.22* 0.18  0.66* 0.13 
Family structure         
Other 2-parents -0.37* 0.11  0.73* 0.11  -0.29* 0.11 
Other family structure -0.39* 0.10  0.91* 0.12  -0.30** 0.10 
Language of survey 0.35 0.27  0.56 0.32  0.41 0.27 
Recent immigration 0.83** 0.33  -1.35** 0.49  0.71** 0.33 
Constant  2.18 0.47  1.47 0.49*  2.83* 0.44 
Model 1: Dependent variable (Wage rate at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Education at W3) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High 
School, 2-parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 16: Logistic regression results for causal step approach testing the effect of adolescent work 
experience on education at wave IV for young adults with disabilities.  
 Education at W4 
(Model 1) 
 Adolescent work 
experience (Model 2) 
 Education at W4  
(Model 3)    
Predictors Coefficien
t 
SE  Coefficient SE  Coefficient SE 
Physical disability  0.47* 0.14  0.06 0.16  0.47* 0.14 
Cognitive disability  0.85* 0.21  -0.42* 0.14  0.83* 0.21 
Adolescent work 
experience 
- -  - -  -0.13 0.09 
Age at Wave I -0.03 0.03  0.07** 0.03  -0.02 0.03 
Gender -0.42* 0.07  -0.20* 0.07  -0.42* 0.07 
Black 0.19 0.15  -0.67* 0.13  0.17 0.15 
Hispanic 0.16 0.12  -0.54* 0.16  0.15 0.12 
Other -0.31 0.19  -0.88* 0.19  -0.32 0.19 
Parent education         
HS graduate/GED -0.82* 0.13  0.22 0.17  -0.81* 0.12 
Some education beyond 
HS 
-1.36* 0.14  0.32 0.16  -1.36* 0.14 
College or higher -2.44* 0.16  0.43** 0.17  -2.43* 0.16 
Family structure         
Other 2-parents 0.79* 0.09  0.29** 0.12  0.79* 0.09 
Other family structure 0.80* 0.09  -0.07 0.09  0.80* 0.09 
Language of survey -0.20 0.27  0.54 0.30  -0.19 0.27 
Recent immigration -0.67 0.35  -0.02 0.22  -0.66 0.35 
Constant  2.72* 0.47  -0.99** 0.43  2.82* 0..47 
Model 1: Dependent variable (Education at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Adolescent work experience) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 2-
parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 17: Logistic regression results for causal step approach testing the effect of adolescent work 
experience on occupation at wave IV for young adults with disabilities.  
 Occupation at W4 
(Model 1) 
 Adolescent work 
experience (Model 2) 
 Occupation at W4  
(Model 3)    
Predictors Coefficien
t 
SE  Coefficient SE  Coefficient SE 
Physical disability  -0.17 0.14  0.06 0.16  -0.17 0.14 
Cognitive disability  -
0.570837* 
0.14  -0.42* 0.14  -0.56983* 0.14 
Adolescent work 
experience 
- -  - -  0.01 0.09 
Age at Wave I 0.05** 0.02  0.07** 0.03  0.05** 0.02 
Gender 0.53* 0.05  -0.20* 0.07  0.53* 0.05 
Black -0.29** 0.11  -0.67* 0.13  -0.29** 0.11 
Hispanic 0.11 0.09  -0.54* 0.16  0.11 0.09 
Other 0.30** 0.13  -0.88* 0.19  0.30** 0.13 
Parent education         
HS graduate/GED 0.44* 0.09  0.22 0.17  0.44* 0.09 
Some education beyond 
HS 
0.67* 0.09  0.32 0.16  0.67* 0.09 
College or higher 1.47* 0.12  0.43** 0.17  1.47* 0.12 
Family structure         
Other 2-parents -0.46* 0.08  0.29** 0.12  -0.46* 0.08 
Other family structure -0.44* 0.07  -0.07 0.09  -0.44* 0.07 
Language of survey 0.01 0.20  0.54 0.30  0.01 0.21 
Recent immigration 0.63** 0.27  -0.02 0.22  0.63** 0.27 
Constant  -2.59* 0.35  -0.99** 0.43  -2.60* 0.36 
Model 1: Dependent variable (Occupation at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Adolescent work experience) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 2-
parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 18: Logistic regression results for causal step approach testing the effect of adolescent work 
experience on average annual income at wave IV for young adults with disabilities.  
 Income at W4 
(Model 1) 
 Adolescent work 
experience (Model 2) 
 Income at W4  
(Model 3)    
Predictors Coefficien
t 
SE  Coefficient SE  Coefficient SE 
Physical disability  -0.28** 0.12  0.06 0.16  -0.28** 0.12 
Cognitive disability  -0.53* 0.15  -0.42* 0.14  -0.52* 0.15 
Adolescent work 
experience 
- -  - -  0.10 009 
Age at Wave I 0.10* 0.02  0.07** 0.03  0.10* 0.02 
Gender -0.77* 0.06  -0.20* 0.07  -0.77* 0.06 
Black -0.46* 0.10  -0.67* 0.13  -0.45 0.10 
Hispanic -0.38* 0.12  -0.54* 0.16  0.39* 0.12 
Other 0.18 0.13  -0.88* 0.19  0.19 0.13 
Parent education         
HS graduate/GED 0.57* 0.10  0.22 0.17  0.57* 0.10 
Some education beyond 
HS 
0.73* 0.10  0.32 0.16  0.73* 0.10 
College or higher 1.06* 0.11  0.43** 0.17  1.05* 0.11 
Family structure         
Other 2-parents -0.35* 0.08  0.29** 0.12  -0.35* 0.08 
Other family structure -0.45* 0.08  -0.07 0.09  -0.45 0.08 
Language of survey 0.35 0.31  0.54 0.30  0.34 0.30 
Recent immigration 0.44 0.25  -0.02 0.22  0.44 0.25 
Constant  -0.63 0.38  -0.99** 0.43  -0.70 0.38 
Model 1: Dependent variable (Income at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Adolescent work experience) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and 
covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 
2-parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 
* p <0.01, ** p<0.05 
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Table 19: Logistic regression results for causal step approach testing the effect of adolescent work 
experience on minimum wage at Wave IV for young adults with disabilities.  
 Wage rate at W4 
(Model 1) 
 Adolescent work 
experience (Model 2) 
 Wage rate at W4  
(Model 3)    
Predictors Coefficien
t 
SE  Coefficient SE  Coefficient SE 
Physical disability  -0.39** 0.15  0.06 0.16  -0.39* 0.15 
Cognitive disability  -0.53* 0.17  -0.42* 0.14  -0.52* 0.17 
Adolescent work 
experience 
- -  - -  -0.20 0.12 
Age at Wave I 0.02 0.02  0.07** 0.03  0.02 0.03 
Gender -0.80* 0.09  -0.20* 0.07  -0.79 0.09 
Black -0.32* 0.16  -0.67* 0.13  -0.30 0.16 
Hispanic 0.28 0.17  -0.54* 0.16  0.30 0.16 
Other -0.06 0.12  -0.88* 0.19  -0.04 0.15 
Parent education         
HS graduate/GED 0.59* 0.12  0.22 0.17  0.58* 0.12 
Some education beyond 
HS 
0.68* 0.11  0.32 0.16  0.68* 0.11 
College or higher 0.89* 0.13  0.43** 0.17  0.88* 0.13 
Family structure         
Other 2-parents -0.37* 0.11  0.29** 0.12  -0.38* 0.11 
Other family structure -0.39* 0.10  -0.07 0.09  -0.39* 0.10 
Language of survey 0.35 0.27  0.54 0.30  0.33 0.27 
Recent immigration 0.83** 0.33  -0.02 0.22  0.83** 0.33 
Constant  2.18 0.47  -0.99** 0.43  2.04 0.46 
Model 1: Dependent variable (Wage rate at W4) regressed on independent variables (disabilities) and 
covariates. 
Model 2: Mediator (Adolescent work experience) regressed on independent variables (disabilities) and 
covariates.  
Model 3: Dependent variable regressed on independent variables (disabilities), mediator, and covariates. 
References: No disability, Less than High School, Male, Non-Hispanic White, Less than High School, 2-
parents parents, Non-English, and Nonimmigrant or immigrated more than 5 years ago. 
SE = Standard error; HS = High School; GED = General Educational Development 




CHAPTER 4: Conclusions 
 
The purpose of this dissertation was to describe, in a nationally representative sample, the 
effects of having a developmental disability on educational and vocational attainments at young 
adulthood and mechanisms through which these associations may evolve. The majority of studies on 
developmental disabilities focus mostly on children, with less attention devoted to adolescents and 
young adults. Studies usually focus on testing direct associations – a limited, but valid, approach to 
understand how we can improve policies in place to better address the needs of this population. In this 
dissertation, I used a conceptual framework – the socio cognitive career theory (SCCT) – to advance a 
more comprehensive approach to the study of disabilities.  This chapter summarizes the main results 
from both papers and discusses the implications for research on developmental disabilities’ effects 
throughout the life course.  
In the first paper, I used multivariate regression models to test the direct association between 
developmental disabilities and human capital accumulation at young adulthood. I found, as expected, 
that individuals with disabilities have worse outcomes in comparison to those without any disabilities. 
Growing up with a cognitive disability, as is well known, has a greater impact one one’s life. In my 
sample young adults with cognitive disabilities had attained lower levels of education, worked in 
lower paying occupations, and earned less hourly and annually. However, the group with physical 
disabilities is not much different from respondents without disabilities. Having a physical disability 
was significantly related with lower educational level and lower likelihood of rank oneself at higher 
steps of a socioeconomic ladder – two out of the six indicators of human capital accumulation 
investigated in this dissertation. The findings indicate the needs of the two groups studied are not the 
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same, and policies should take these differences into account to determine priority areas of 
investment. 
The second paper examined whether constructs identified in a conceptual model based on the 
SCCT mediated the main associations detected in the first paper. I tested the mediation role of six 
variables: depression, expectations/goals, education attained at ages 18 – 26, and adolescent work 
experience. The first two variables represented the construct of “psychosocial well-being,” and the 
last two the construct of “learning experience.” I observed that depression, educational level at ages 
18-26, and work experience partially mediated the main associations. I observed that, as 
hypothesized, adolescents with developmental disabilities were more likely to present depression, 
have discordant goals and expectations, and have completed less than high school between ages 18 – 
26. Education had the strongest effects on the disability coefficient, while the effects of depression 
and adolescent work were very small. The mediating effects occurred more for the group with 
cognitive disabilities. 
A key finding of my study was the lower educational levels among individuals with either 
disability. Education attained at the end of adolescence predicts educational levels at early adulthood 
for both groups and mediates the association between cognitive disabilities and education attained at 
young adulthood. The World Health Organization highlights four main reasons to invest in education 
for children and adults with disabilities.4 Two of these reasons were directly discussed in this 
dissertation through assessment of human capital accumulation in young adulthood: Education is an 
important component of human capital and determinant of well-being and welfare; lack of education 
has social and economic outcomes, since studies show that education weakens the positive 
association between disabilities and poverty in adulthood.  
The findings of this dissertation offer additional evidence of the detrimental effect of low 
educational levels among individuals with disabilities, suggesting that existing policies are still far 
from guaranteeing greater equality between those living with a developmental disability and their 
peers without a disability. Although the group with physical disabilities has similar vocational and 
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economic outcomes to those without disabilities, they still have lower educational levels, which 
seems to affect their sense of well-being given they are more likely to see themselves as being less 
prestigious compared to other individuals in the U.S. society.   
Young adults with cognitive disabilities are less likely to have had work experience during 
adolescence and, as already said, have much lower educational levels. At the end of adolescence they 
are already at great disadvantage compared to their peers without disabilities – and also compared to 
the group with physical disabilities. A recent study has suggested that federal expenditures on 
education and employment services related to disabilities should be increased.37 Investments in 
adolescent vocational training need to reach more teens with cognitive disabilities. Taking into 
account their learning limitations, studies have shown that social skills and on-the job training are 
stronger predictors of socio-economic success and independence than intelligence quotient.44 
Key themes emerge from these papers. Future studies should attempt to replicate my analysis 
in longitudinal data sets that include more individuals with disabilities of varying levels of severity. I 
planned to do so, but as Add Health is not focused on disabilities, sample size was not large enough 
to have disabilities classified at different levels of impairment. That would allow more detailed 
investigation of specific needs of subgroups. Analysis by subgroups should especially include race 
and gender. There are few studies exploring potential discrimination based on synergetic effects 
between these characteristics and disability status.36 
In both papers, I observed substantial association among family characteristics and study 
outcomes.  Future studies must consider this perspective. This approach may be helpful in 
understanding our unexpected finding regarding employment status. Becker points out that 
investment on a child would negatively correlate with the endowments of the child almost perfectly. 
Hence, the gaps between children with and without disabilities may be further intensified over time if 
there is a greater investment of human capital in children without disabilities.30 Comparison of 
educational, vocational, and economic attainment of siblings with and without developmental 
disability is necessary in nationally representative data sets.  
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The variables included in the conceptual models as possible mediators of the association 
between disabilities and human capital accumulation either were not confirmed or proved to be partial 
mediators. These results suggest that other variables not included in the model are also mediating the 
relationships. Hence, additional studies should include and test the potential mediating role of other 
variables, such as mentoring during adolescence88, characteristics of adolescent work (full vs. part 
time, paid vs. unpaid)31, participation in community based training 44, and age when transitioning 
planning begins89, to mention a few. I also emphasize the need to use other measures of self-efficacy 
that may capture this construct more fully than the measures I used in this dissertation.  
Other frameworks should be considered in future studies to investigate the association 
between developmental disabilities and human capital accumulation. We need to look beyond the 
family to larger social systems and examine how they can facilitate positive development of 
individuals with developmental disabilities. For instance, the model of Bronfenbrenner could be used 
with Add Health data to look at the research questions discussed here. Bronfenbrenner established the 
validity of a Social Ecological Model of human development in 1979 by emphasizing an approach 
that extends beyond interactions/involvement in immediate settings (microsystem) to larger contexts 
in which development occurs.2 
These larger contexts include the mesosystem, exosystem, and macrosystem. The 
mesosystem is the level where microsystems such as home and school environments interact;  the 
exosystem encompasses interactions at the level of  social and community networks, such as 
hospitals, neighborhood centers, and churches; finally  the macrosystem is where larger social, 
cultural, and political norms exist. My study was limited to the individual level and taking into 
consideration a multitiered approach may be very informative to researchers interested in the 
development of adolescents with disabilities.  
Understanding the mechanism through which disabilities affect human capital accumulation 
is crucial to improve outcomes for this population. Based on the study findings, policies aiming to 
improve capital accumulation across the life span of individuals with disabilities may need to focus 
 64 
on more comprehensive childhood interventions.  Job opportunities and training in adolescence are 
examples of necessary investments. Programs also need to address depression on this population.  
Other factors that may influence outcomes later in life should be further investigated in future studies. 
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APPENDIX 1: Goodness of fit of multivariate regression models 
 
The following section provides additional details on goodness of fit for the regression 
analysis conducted for the first chapter of this dissertation. All analysis were performed in Stata 11.2 
 
Subjective SES 
To test the proportional odds assumption I run the ordinal logistic model using ologit without 
the svy command first because this command does not work with the brant and omodel commands. I 
report here only the result for the Brant test since both brant and omodel yielded similar significant 
results. As seen in Appendix 2, Table 20, Brant test was significant, meaning that the proportional 
model assumption was violated and, therefore, one could not be confident that the results were 
correct. Using the svy command yielded similar point estimates for the disability variables.  
I then run the model using gologit2. Gologit2 is a user-written program designed to estimate 
generalized ordered logit models for ordinal dependent variables.90 This command has the major 
advantage of also estimating three special cases of the generalized model: the proportional 
odds/parallel lines model, the partial proportional odds model, and the logistic regression model. 
Moreover, it also supports the svy command. Gologit2 tests the proportional odds assumption by 
“performing a design-adjusted Wald test of the null hypothesis that all pair-wise contrasts of the 
regression parameters for each predictor across the K – 1 logit functions in the generalized model are 
equal to zero.”61 It has an autofit option that identifies partial proportional odds models that fit the 
data. Williams  (p. 7)describes how autofit works:  
When autofit is specified, gologit2 goes through an iterative process. First, it estimates a 
totally unconstrained model, the same model as the original gologit. It then does a series of 
Wald tests on each variable individually to see whether its coefficients differ across 
equations. (…) If the Wald test is statistically insignificant for one or more variables, the 
variable with the least significant value on the Wald test is constrained to have equal effects 
across equations. The model is then re-estimated with constraints, and the process is repeated 
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until there are no more variables that meet the parallel lines assumption. A global Wald test is 
then done of the final model with constraints versus the original unconstrained model; a 
statistically insignificant test value indicates that the final model does not violate the parallel 
lines assumption.90  
I run the model with the original variable (10 categories) not using the autofit option, since I 
had tried before to run it with this option and the model never converged. A warning message stated 
that “105 in-sample cases have an outcome with a predicted probability that is less than 0” which 
explained why the model would never converge using the autofit option. Williams explains in his 
website/FAQ the rare possibility of actually getting negative predicted probabilities and suggests that 
it may be due to “overly complicated models and/or very small Ns for some categories of the 
dependent variable.”91 A tabulation of the disability and subjective SES variables revealed that small 
cell size was the problem; there were 10 out of 30 cells with less than 50 cases, all of them on 
categories 1, 2, 8, 9, and 10. Following this finding, I recoded the dependent variable to have three 
categories (collapsing categories 1,2,3; 4,5,6; and 7,8,9,10).  
 Using the new subjective SES variable with three categories I run all the models again; 
results are shown at the bottom of Appendix 2, Table 20. Constraints for parallel lines were not 
imposed for the cognitive disability variable and I ended up with two different coefficients for each 
logit (3 lower steps of SES ladder/ 3 higher steps of SES ladder and 4 middle steps of SES ladder/ 3 
higher steps of SESS ladder). However, neither of them was significant at the 0.05 level. The Wald 
test for the new model was not significant and validated the good fit of the model. I reported in paper 





I also looked at education as an ordinal variable. Results are shown on Appendix 2, Table 21. 
The parallel odds assumption was met for both disability variables (but not for some categories of two 
other independent variables).  
 
Employment 
Employment was modeled as a binary variable. Therefore, I used a logistic regression to fit 
the model. The user-written command svylogitgof was used to perform a goodness of fit test.92 Archer 
and Lemeshow have extended the standard Hosmer and Lemeshow goodness-of-fit test for 
application to complex sample survey data that takes the sampling weights and the stratification and 
clustering features of the complex sample design into account when assessing the residuals based on 
the fitted model.61 The resulting design-adjusted F-was F(9,120) = 1.472, with a p-value of 0.166. 
This suggests that the null hypothesis that the model fits the data well was not rejected. I therefore 
have confidence that the fit of this model is acceptable. See Appendix 2, Table 22. 
 
Occupation 
 Like employment, occupation is a dichotomous variable modeled using logistic regression. 
The same command svylogof was used and also yielded no significant results for the F-statistic, 
indicating that the model had a good fit, as shown in Appendix 2, Table 23.  
 
Income 
 Income is positively skewed, as seen in Figure 4. Hence, I could not use traditional regression 
methods to model this outcome. I also decided not to do a transformation (e.g., log of income) due to 
the issue of retransformation to discuss the results. A generalized linear model was used instead, since 
these models do not require normality or homoscedasticity. Key assumptions of standard generalized 
linear models include: “the statistical independence of the observations; the correct specification of 
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the link and variance functions; the correct scale for measurement of the explanatory variables; and 
the lack of undue influence of individual observations on the fitted model.”93 However, testing these 
assumptions in the context of a complex survey design proved to be very challenging. I used Basu’s 
pglm command to identify the most appropriate link and family for the data. This command (p. 502):  
allows estimation of a flexible mean function using the data at hand, thereby reducing bias in 
estimating the conditional mean outcome that may have arisen because of the misspecication 
of the scale of estimation. It also estimates a flexible variance structure from the data, leading 
to efficient estimation and allowing for different heteroskedastic specifications. (…) By 
allowing flexible mean and variance functions, many of the problems of misspecification can 
be overcome considerably.94  
Although one can use the weight option with pglm, it is not a survey estimator, as stated in 
the article, and standard errors are not computed taking the stratification into consideration. To 
identify the best family and variance functions I run pglm for my entire subpopulation (including 
employed and unemployed individuals). The model did not work with the subpopulation of workers. 
It estimated a value of 1.6715 for theta1 and 1.4882 for thetha2. These values suggest that the data 
would be closer to either a Gamma distribution (theta1>0 and theta2=2) or a Poisson distribution 
(theta1=1 and theta2=1).94 The link parameter estimated (lambda) was 0.8618. The extended 
estimating equations model may be fitting the data well. It passed the Pearson's correlation tests at the 
5% level (p=0.8719), but not the Hosmer-Lemeshow (p=0.0034). I also run a Box—Cox test to 
determine the link function. I found a λ = 0.29 (z=59.91, p=0.000), which suggests that the link could 
be either close to 0 (log link) or 0.5 (power 0.5 link).  Using glm with the survey command, I run the 
models specifying both families (Gamma and Poisson) and two link functions (log and power 0.5), 
but only the models with a log link worked. However, the results for linktest were statistically 
significant, indicating that the model may not have a good fit.  
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Appendix 2, Table 24 shows the results for income using the different models. Although I did 
not have a good fit for the GLM model, as assessed by Tukey’s test (linktest
10
), I still assumed that 
GLM with a log link and Gamma distribution was a good model based on the theory behind modeling 
nonnegative skewed dependent variables. Moreover, Wald tests for the coefficients were significant 
for almost all variables except for recent immigration status and language of survey administration 
(Appendix 2,Table 25). Alternatives to the GLM model would be log-transformation, tobit regression, 
and Heckman selection. As mentioned before, the problem with transformation is the 
retransformation to interpret the effects of the independent variables on income.  
Tobit regression has very restrictive assumptions and usually is not a good alternative to this 
kind of data. Nichols (2010) stated that the choice to specify the log of small values (originally zeros, 
but added a constant) as the lower limit of the model is somehow arbitrary and affects the 
estimation.95  He suggests that “GLM or the equivalent Poisson, both with a log link, will often win” 
when modeling nonnegative skewed data. Finally, a Heckman selection would be suitable for income 
and wage rate, since the decision to work or not is influenced by factors that represent a self-selection 
into the workforce. The problem I encountered, however, was lack of a plausible variable that affects 
employment status and wage rates in Add Health data.96 Therefore, I analyzed both income and wage 
rates conditional on employment using GLM. 
 
Wage rate 
Wage rate is also positively skewed, as seen in Figure 5. Similarly to income, wage rate was 
modeled using pglm, glm, and svy:glm. Again, pglm worked for the entire subpopulation, but not for 
the subpopulation of workers. It estimated a value of .8869091 for theta1 and 1.972296 for thetha2. 
These values also suggest that the data would be closer to either a Gamma distribution (theta1>0 and 
theta2=2) or a Poisson distribution (theta1=1 and theta2=1).94 The link parameter estimated (lambda) 
                                                     
10 The test implemented by -linktest- (known as Tukey's one-degree-of-freedom test for non-additivity) is a test 
of the null hypothesis that the effects of the covariates are additive against alternatives in which they are not.  
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was .9066688. The extended estimating equations model may be fitting the data well. It passed the 
Pearson's correlation tests at the 5% level (p=0.9904) and the Hosmer-Lemeshow (p=0.0944). I also 
ran a Box—Cox test to determine the link function. I found a λ = .28 (z=58.67, p=0.000), which 
suggests that the link could be either close to 0 (log link) or 0.5 (power 0.5 link). Using glm with the 
survey command, I run the models specifying both families (Gamma and Poisson) and two link 
functions (log and power 0.5). For all models the linktest was statistically significant, indicating that 
they may be a good fit to the data. I chose to report the results using the Gamma family and log link, 
to be consistent. See Appendix 2,Table 26 for results. 
Full results of regression models discussed on paper 1 are presented in Appendix 3.  
 
Figure 5: Distribution of wage rate at wave IV. 
 




APPENDIX 2: Results for tests of goodness of fitness of multivariate regression models 
 
Table 20: Goodness of fit for models of subjective socioeconomic status at wave IV. 
Command Variable OR SE p CI 
Variable ladderw4 (10 categories; reference: step 10) 
Ologit Physical_dis .7553408    .0484629    0.000*     .6660849 .856557 
 Cognitive dis .8841862    .0603689    0.071     .7734405 1.010789 
Brant Test of Parallel Regression 
Assumption 
 
All variables: Chi2=262.58, p=0.000, df=112 
A significant test statistic provides evidence that the parallel 
regression assumption has been violated. 
svy: ologit Physical_dis  .7483152    .0740688    0.004*     .6152164 .9102094 
 Cognitive_dis .9338324    .1088245    0.558     .7415273 1.176009 
-brant- does not work with ologit models with weights 
gologit2 Physical_dis - - - - 
 Cognitive dis - - - - 
Variable ladderw4_cat (3 categories) 
Ologit Physical_dis .776912 .0581397 0.001* .6709235 .899645 
 Cognitive dis .952561     .077673     0.551     .8118669 1.117637 
Brant Test of Parallel 
Regression Assumption 
 
All variables: Chi2=54.52, p=0.000, df=14 
A significant test statistic provides evidence that the parallel 
regression assumption has been violated. 
  
svy: ologit Physical_dis  .7071484    .0757751    0.002*     .5720431  .8741629 
 Cognitive dis 1.012454    .1273495     0.922     .7893813  1.298566 
gologit2 Physical_dis .7100146    .0758817    0.002*     .5746827  .8772158 
 Cognitive dis 
(logi 1) 
.8443762    .1152208    0.217     .6445776  1.106106 
 Cognitive dis 
(logi 2) 
1.317536    .2085602     0.084     .9632409  1.802146 
 
Wald test of parallel lines 
assumption for the final model 
F(11,118) = 1.31; Prob > F = 0.2285 
An insignificant test statistic indicates that the final model does 
not violate the proportional odds/ parallel lines assumption. 




Table 21: Goodness of fit for models of education at wave IV. 
Command Variable OR SE p CI 
Ologit Physical_dis .7050796    .0496479 0.000*     .6141878  .8094222 
 Cognitive dis .3662778    .0274321    0.000*     .3162719  .4241902 
Brant Test of Parallel Regression 
Assumption 
 
All variables: Chi2=147.28, p=0.000, df=28 
A significant test statistic provides evidence that the parallel 
regression assumption has been violated. 
svy: ologit Physical_dis  .6928299    .0712817    0.001*     .5652168  .8492552 
 Cognitive_dis .4123697    .0476392    0.000*    .3281048  .5182757 
-brant- does not work with ologit models with weights 
gologit2 Physical_dis .6903155    .0713178    0.000*    .5626898  .8468884 
 Cognitive dis .409874     .046868     0.000*    .3268802  .5139395 
Wald test of parallel lines 
assumption for the final model 
F(26,103) = 2.01,  Prob > F   0.0073 
An insignificant test statistic indicates that the final model does 
not violate the proportional odds/ parallel lines assumption. 









Table 22: Goodness of fit for models of employment status at wave IV.  
Command Variable OR SE p CI 
Logit Physical_dis  .7340716    .0657433    0.001*     .6158926  .8749269 
 Cognitive dis .5177156    .0462931    0.000*     .4344887  .6168846 
Linkest  The variable _hatsq is not significant (z=1.46, p-value = 0.146), 
which means that we do not have a specification error.  
svy: logit Physical_dis .7469494    .1196768    0.071     .5440131  1.025588 
 Cognitive dis .7646637     .133855    0.128     .5408101  1.081175 
svylogitgof F(9,120) = 1.472, with a p-value of 0.166, which means that I do 
not have a specification error. 





Table 23: Goodness of fit for models of occupation type at wave IV. 
Command Variable OR SE p CI 
Logit Physical_dis .8945311    .0714614    0.163     .7648838  1.046153 
 Cognitive dis .5274096    .0496373    0.000*      .438568   .6342479 
Linkest  The variable _hatsq is not significant (z=-1.19, p-value = 
0.233), which means that I do not have a specification error.  
svy: logit Physical_dis .8695401    .1089364    0.267     .6786297  1.114157 
 Cognitive dis .5139401    .0667848    0.000*     .3974166  .6646286 
svylogitgof F(9,120) = 1.447, with a p-value of 0.176, which means that we 
do not have a specification error. 











Table 24: Goodness of fit for models of income at wave IV (Employed respondents). 
Command Variable Coefficient SE p CI 
regress Physical_dis  -2442.392    1844.523    0.185     -6057.996  173.213 
 Cognitive dis -8704.906    1999.393    0.000*    -12624.08 -4785.728 
      
svy:regress Physical_dis  -1881.107   2166.038   0.387   -6166.985   2404.77 
 Cognitive dis -7982.139    1736.595    0.000*    -11418.29 -4545.989 
      
glm (gamma, log) Physical_dis -.0715237 .046296 0.122 -.1622621  .0192148 
 Cognitive dis -.2659968 .0505935 0.000* -.3651582 -.1668354 
      
svy:glm (gamma, log) Physical_dis -.0535394 .0534353 0.318 -.1592703  .0521915 
 Cognitive dis -.2747365 .0606911 0.000* -.3948243 -.1546487 
linktest The variable _hatsq is significant (t=2.76, p-value = 0.014), 
which means that I may have a misspecification. 
      
svy:glm (poisson, log) Physical_dis  .9523751    .0539188    0.390      .8514462  1.065268 
 Cognitive dis .7687121    .0449101    0.000*     .6847936   .8629143 
linktest The variable _hatsq is significant (t=2.93, p-value = 0.004), 
which means that I may have a misespecification. 
      
svy:glm (poisson, pw .5) Physical_dis  -4.98478 5.318231 0.350 -15.50781  5.53825 
 Cognitive dis -23.10255 4.974896 0.000* -32.94593 -13.25857 
linktest  The variable _hatsq is significant (t=2.46, p-value = 0.015), 
which means that I may have a misespecification. 
svy:glm (gamma, pw .5) Physical_dis  -5.225487    4.898006    0.288     -14.91703  4.466055 
 Cognitive dis -23.03577    4.893903    0.000      -32.7192  -13.35235 
linktest  The variable _hatsq is significant (t=2.23, p-value = 0.027), 
which means that I may have a misespecification. 
 SE = Standard error; CI = Confidence interval 
*p<0.05 
 
Table 25: Weighted design-based Wald tests assessing the predictors included in the 
GLM (Gamma, log) model for income at wave IV (Employed respondents). 
Predictor F-test statistic p 
Disability type F2,127=10.38 0.0001* 
Age  F11,128=54.53 0.0001* 
Gender F1,128=113.30 0.0001* 
Race/ethnicity F3,126=5.46 0.0011* 
Parental education F3,126=13.40 0.0001* 
Family structure F2,127=22.29 0.0001* 
Language of survey administration F1,128=3.05 0.0831 
Recent immigrant status F1,128=2.08 0.1514 
*p<0.05   
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Table 26: Goodness of fit for models of wage rate at wave IV (Employed respondents). 
Command Variable Coefficient SE p CI 
regress Physical_dis  -1.2843    1.078645    0.234     -3.398642     .8300422 
 Cognitive dis -4.592548     1.16921     0.000*    -6.884415  -2.300681 
      
svy:regress Physical_dis  -.9385958    1.065246    0.380     -3.046367   1.169175 
 Cognitive dis -4.427018     9307379    0.000*    -6.268642  -2.585394 
      
glm (gamma, log) Physical_dis -.072587 .0566452 0.200 -.1836096     .0384355 
 Cognitive dis -.2759365    .0620939    0.000* -.3976384    -.1542347 
      
svy:glm (gamma, log) Physical_dis -.0584964 .0530307   0.272    -.1634267     .0464338 
 Cognitive dis -.290259 .0609033 0.000* -.4107666    -.1697515 
linktest The variable _hatsq is not significant (t=1.76, p-value = 
0.081), which means that I do not have a specification 
error. 
SE = Standard error;  







APPENDIX 3: Odds ratios and beta coefficients from multivariate models of the associations 
between disability type and human capital outcomes 
 
Table 27: Estimated cumulative odds ratio and 95% CI in cumulative ordinal logit regression for 
subjective perception of socioeconomic status by disability status, age, gender, race/ethnicity, 
parent education, family structure, language of survey administration, and recent immigration 
status among young adults. 
Predictor Category OR 95% CI 
Intercept Cut 1 0.71 (-0.34, 1.77) 
 Cut 2 3.73 (2.68, 4.78) 
Disability type Physical 0.71 (0.57, 0.87) 
 Cognitive 1.01 (0.79, 1.30) 
Age Continuous 1.07 (1.03, 1.10) 
Gender Female 1.06 (0.97, 1.17) 
Race/Ethnicity Black non-Hispanic 0.82 (0.71, 0.95) 
 Hispanic 1.03 (0.86, 1.24) 
 Others 0.88 (0.69, 1.11) 
Parental education High School graduate/GED 1.25 (1.03, 1.52) 
 Some education beyond High School 1.60 (1.30, 1.96) 
 College graduate or higher 2.96 (2.39, 3.67) 
Family structure Other 2-parents 0.64 (0.57, 0.73) 
 Other 0.65 (1.06, 1.87) 
Language of survey Non-English interview 1.51 (1.00, 2.30) 
Recent immigrant status Immigrated within the last 5 years 1.40 (1.06, 1.87) 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and those 
without a disability (reference categories: Highest position on the socioeconomic ladder, Male, White non-Hispanic, Less than High 
School, Two biological parents, English interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
OR= odds ratio; CI= confidence interval. 
Perception of Socioeconomic status was modeled using three categories representing the 10 original answers for this variable. 
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Table 28: Estimated cumulative odds ratio and 95% CI in cumulative ordinal logit regression 
for highest level of education attained by disability status, age, gender, race/ethnicity, parent 
education, family structure, language of survey administration, and recent immigration status 
among young adults. 
Predictor Category OR 95% CI 
Intercept Cut 1   0.82 (-1.29, 1.46) 
 Cut 2   1.53 (0.17, 2.89) 
 Cut 3   3.76 (2.40, 5.12) 
Disability type Physical   0.69 (0.57, 0.85) 
 Cognitive   0.41 (0.33, 0.52) 
Age Continuous   1.04 (1.00, 1.09) 
Gender Female   1.74 (1.56, 1.94) 
Race/Ethnicity Black non-Hispanic   0.94 (0.75, 1.18) 
 Hispanic   1.01 (0.86, 1.19) 
 Others   1.28 (0.92, 1.78) 
Parental education High School graduate/GED   2.06 (1.75, 2.43) 
 Some education beyond High School   3.86 (3.19, 4.67) 
 College graduate or higher 11.48 (9.02, 14.60) 
Family structure Other 2-parents   0.48 (0.42, 0.55) 
 Other   0.48 (0.43, 0.54) 
Language of survey Non-English interview 10.5 (0.76, 1.45) 
Recent immigrant status Immigrated within the last 5 years   1.92 (1.24, 2.96) 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and 
those without a disability (reference categories: College graduate or higher, Male, White non-Hispanic, Less than High School, 
Two biological parents, English interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
OR= odds ratio; CI= confidence interval. 
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Table 29: Estimates of adjusted odds ratio and 95% CI in logistic regression model for 
employment status by disability status, age, gender, race/ethnicity, parent education, family 
structure, language of survey administration, and recent immigration status among young 
adults. 
Predictor Category OR 95% CI 
Disability type Physical 0.75 (0.54, 1.03) 
 Cognitive 0.77 (0.54, 1.08) 
Age Continuous 1.02 (0.98, 1.06) 
Gender Female 0.54 (0.46, 0.63) 
Race/Ethnicity Black non-Hispanic 0.98 (0.79, 1.23) 
 Hispanic 1.49 (1.15, 1.93) 
 Others 0.89 (0.63, 1.26) 
Parental education High School graduate/GED 1.52 (1.20, 1.93) 
 Some education beyond High School 1.62 (1.27, 2.06) 
 College graduate or higher 1.78 (1.36, 2.33) 
Family structure Other 2-parents 0.74 (0.63, 0.87) 
 Other 0.67 (0.56, 0.80) 
Language of survey Non-English interview 1.23 (0.66, 2.29) 
Recent immigrant status Immigrated within the last 5 years 1.68 (1.00, 2.83) 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and 
those without a disability (reference categories: Not employed, Male, White non-Hispanic, Less than High School, Two 
biological parents, English interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
OR= odds ratio; CI= confidence interval. 
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Table 30: Estimates of adjusted odds ratio and 95% CI in logistic regression model for 
occupation type by disability status, age, gender, race/ethnicity, parent education, family 
structure, language of survey administration, and recent immigration status among young 
adults. 
Predictor Category OR 95% CI 
Disability type Physical 0.84 (0.66, 1.08) 
 Cognitive 0.50 (0.39, 0.64) 
Age Continuous 1.05 (1.01, 1.09) 
Gender Female 1.73 (1.56, 1.92) 
Race/Ethnicity Black non-Hispanic 0.77 (0.62, 0.94) 
 Hispanic 1.10 (0.91, 1.33) 
 Others 1.43 (1.13, 1.82) 
Parental education High School graduate/GED 1.51 (1.29, 1.79) 
 Some education beyond High School 2.02 (1.72, 2.37) 
 College graduate or higher 4.52 (3.67, 5.57) 
Family structure Other 2-parents 0.60 (0.52, 0.70) 
 Other 0.66 (0.59, 0.74) 
Language of survey Non-English interview 1.08 (0.77, 1.51) 
Recent immigrant status Immigrated within the last 5 years 2.19 (1.38, 3.48) 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and 
those without a disability (reference categories: Managerial, Male, White non-Hispanic, Less than High School, Two biological 
parents, English interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
OR= odds ratio; CI= confidence interval. 
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Table 31: Beta coefficients and 95% CI in generalized linear model for annual income by 
disability status, age, gender, race/ethnicity, parent education, family structure, language of 
survey administration, and recent immigration status among young adults. 
Predictor Category Beta 95% CI 
Disability type Physical  -.0535     -.1593    .0522 
 Cognitive  -.2747  -.3948   -.1547 
Age Continuous   .0604   .0442     .0766 
Gender Female  -.2680  -.3179   -.2182 
Race/Ethnicity Black non-Hispanic  -.1548  -.2432   -.0664 
 Hispanic  -.0099  -.0777    .0974 
 Others   .1593   .0396    .2791 
Parental education High School graduate/GED   .1346   .0082    .2611 
 Some education beyond High School   .2237   .0852    .3622 
 College graduate or higher   .4137   .2562    .5713 
Family structure Other 2-parents  -.0830  -.1695    .0034 
 Other  -.1667  -.2170   -.1162 
Language of survey Non-English interview   .1401  -.0187    .2989 
Recent immigrant status Immigrated within the last 5 years   .0902  -.0334     .2138 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and those 
without a disability (reference categories: Male, White non-Hispanic, Less than High School, Two biological parents, English 
interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
Sub-population of workers (n=10,801). 
OR= odds ratio; CI= confidence interval. 
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Table 32: Beta coefficients and 95% CI in generalized linear model for wage rate by 
disability status, age, gender, race/ethnicity, parent education, family structure, language of 
survey administration, and recent immigration status among young adults. 
Predictor Category Beta 95% CI 
Disability type Physical -.0585 -.1634    .0464 
 Cognitive -.2902 -.4108   -.1698 
Age Continuous  .0573  .0412     .0733 
Gender Female -.1485 -.2080   -.0890 
Race/Ethnicity Black non-Hispanic -.1478 -.2312   -.0644 
 Hispanic  .0009 -.1115     .1133 
 Others  .1611  .0529     .2693 
Parental education High School graduate/GED  .0764 -.1376     .2904 
 Some education beyond High School  .1544 -.0706     .3793 
 College graduate or higher  .3374  .1040     .5707 
Family structure Other 2-parents  .0039 -.1464    .1543 
 Other -.1470 -.1949   -.0991 
Language of survey Non-English interview  .0758 -.0788    .2303 
Recent immigrant status Immigrated within the last 5 years  .0991 -.0306    .2289 
Table presents results of ordered logistic regression models comparing outcomes between young adults with a disability and 
those without a disability (reference categories: Male, White non-Hispanic, Less than High School, Two biological parents, 
English interview, Nonimmigrant or immigrated more than 5 years before the interview date). 
Sub-population of workers (n=10,801). 
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